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KmHiB: "B/ bQHp2  7Q  i?2 +QmTH2/ T 2bbm
2[m iBQMb BM M HH@J +? bQHp2  rBi:
uQmbb27 a /2-.2iH27 GQ?b2-. MB2H 6mbi

hQ +Bi2 i?Bb p2 ' bBQM,

uQmbb27 a /2- .2iH27 GQ?b2-. MB2H 6mbi2 X KmHiB; B/ bQHp2  7Q
2[m iBQMb BM M HH@J +? bQHp2 rBi? 0Q6X CQm M H Q7 *QKTmi iB
RYXRyRefDXD+TXkykkXRRR3e8 X ? H@yjN8yNRd

> G A/, ? H@yYyjN8yNRd
2iiTh,ff? HXb+B2M+2f? H@yjN8yNRdpR
am#KBii2/ QM kk C M kykj

> G Bb KmHiB@/Bb+BTHBM v GOT24WB p2 Dmbp2 "i2 THm B/BbBIBTHBN
"+?Bp2 7Q i?72 /2TQbBi M/ /Bbb2KIBEBMBR MNQ@T™+B2® " H /BzmbBQM /2 /
2MiB}+ "2b2 "+?2 /Q+mK2Mib- r?2i?@+B2MMiB}2mM2b#/@ MBp2 m "2+?22 +?22- T
HBb?2/ Q° MQiX h?2 /IQ+mK2Mib MK VW+RK2Z2EF IQKHBbb2K2Mib /62Mb2B;M
i2 +?BM; M/ "2b2 "+? BMbiBimiBQWER BM?8 7M#M2I @b Qm (i~ M;2 b- /2b H
#Q /-Q 7 QK Tm#HB+ Q T ' Bp i2T2HRAB+B @2MT2BIpXib X
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KmHIiB; B/ bQHp2 7Q i?2+QmTH2/ T 2bbm 2
M HH@J +? bQHp2 rBi? 0Q6

uQmbb27 a .[2H27 GQ?2bB2H 6mbi2"

S?vbB+b Q7 6HmMB/b :"QmT-J t SH M+F *2Mi"2 7Q" *QKTH2t 6HmB/ .vM KB+b M/

.VM KB+b-IMBp2 'bBiv Q7 hr2Mi2- SXPX "Qt kRd- d8yy 1 1Mb+?22/2- h?2 |

#J t SH M+F AMbiBimi2 7Q° .vM KB+b M/ a2H7@P ; MBb iBQM- K 6 bb#2"; Rd-

*faQ #QMM2 IMBp2 bBilG- *2Mi*2 L iBQM H/2 H _2+?2 +?2 a+B2MiB}[m2-1J_ dF
@ H2K#2'i-6@d8yy8 S "'Bb-6~ M+2

#bi™ +i

q2 T 2b2Mi ;2M2° HBb iBQM Q7 i?2 HH@J +? bQHR2Q Q7+6pmbMi"7 &
22 1 /BzmbBQM #2ir22M irQ /Bz2 2Mi +QKT 2bbB#H2 T? b2bX "v bQH
Q7 2[m iBQMb 7Q T 2bbm 2 M/i2KT2 im 2-i?2+m "2Mi +Q/2Bbb"
M/ ++m" +vQ7i?2bQHp2 rBi? "2bT2+iiQ +H bbB+ H2tTHB+Bi/Bb-
+ b2b 2T QTQb2/iQ p HB/ i2 i?2 BKTH2K2Mi iBQM Q7 i?2 i?2 K
HBF2 T'Q#H2K 7Q  i2KT2' im' 2 Bb b?QrM iQ +QKT 2 r2HH rBi? bT
+Q/2 HbQ 2T °Q/m+2b 7°22 bK HH KTHBim/2 Qb+BHH iBQMb Q7
bQHMIBQMb + Tim'BM; i?2i° MbBiBQM #2ir22M BbQi?2'K H M/ /B
b?Qr “2bmHib Q7 bBM;H2 bQMQHMKBM2b+2Mi #m##H2 Ua"aGV BN
Q7 i?2 .LaBb +QKT "2/ rBi?i? i Q7 Qi?2  K2i?Q/b BM i?2 HBi2" im'?2
+QHH Tb2 T'Q#H2K Bb bim/B2/ BM Q /2  iQ 2p Hm i2 i?2 BKTQ'i M+
T 2bbm 2b "2 +?22/ /m BM; i?2 +QHH Tb2 Q7 bT?2 B+ H #m##H2bX
M2 ° "B;B/#QmM/ "vBbbim/B2/ 2TQ iBM; i?2 +? M:2 Q7 22 i ~mt |
/IBbi M+2X

E2vrQ /b,

RX AMi Q/m+iBQM

"m##H2 + pBi iBQM Bb 2H2p Mi BM K Mv 2M;BM22 BM; T ' Q+2bb
M/ Bib BMi2° +iBQM rBi? M2 "#v#QmM/ "B2b Bb bQK2iBK2b BMi2M/
i?727Q K2 b+2M 'BQ "2, H b2 @BM/m+2k 3)Q HBI/?IQ i&)B VMRL2YKBLA® i V2
BMD2+iBQM i2 ¢V QDM B 2B M Bb+X (M 2t KTH2 Q7 i?2 H ii2° b+2M °
#m##H2b Mm+H2 i2 BM i?2 HQr T'2bbm 2 "2;BQMb #2?BM/ "Qi iBM.
+QHH Tb2-i?mb BM~B+iBM; / K ;2RyX + Vi BoM ;M BMBQRM{QKTH2t ;
/vM KB+b Bb i?2°27Q°2 + m+B H7Q imMBM; M/ +QMi"QHHBM; i?2k
;Bp2M BM i?2 "2pB2r #v @RC H2 TUXBXKR2WM{b "2 mbm HHv ;72 i iQQH
i?72 BMi B+ i2 T?vbB+b Q7 #m##H2 KQiBQMc ?Qr2p2 - i?2 2 2 K
"2M/27 1?2 ++2bbiQ HHIi?2~mB/ T QT2 iB2b [mBi2 BKTQbbB#H2X
MmK2 B+ HiQQHb i? i +Q "2+iHvVv KQ/2H irQ@T? b2 +QKT 2bbB#H?2

"2 LmMxB iQ RRN3@VQb2/ b2p2M2[m iBQMb KQ/2Hr?2 2i?2v
b2'p iBQM Q7 K bb- KQK2MimK M/iQi H2M2 :vBM 2 +? Q7 i?2irQ T°
7Q i?22pQHmMK2 7" +iBQMX a2p2 H mi?Q b H i2 [/ Ti2/i?Bb 6T 2]
BMi2 7 +2 T"Q#H2Kb br2HH b ~mB/ KBtimR2B¥BiDBRXMg2 MHbp/2AHQ®@ BE

*Q " 2bTQM/BM; mi?Q"
1K BH // 2B, /2!mir2MiRX@mbb27 a /2V

S'2T BMi bm#KBii2/ iQ CQm M H Q7 *QKTmi iBQM H S?vhbB+b P+iQ#2" 8- kykk
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M HvbBb BM i?2 HBKBi Q7 biBz p2HQ+Biv "2H t iBQM QMHv- Q' BM
T'2bbm 2 "2H t iBQM- QMR2ZRNQ Bk Yy Bfro iBQMb KQ/2H- "2bT2+iBp
M/ K bbi> Mb72" 2i F2ZM BMiQ ++QmMii? " Qm:? 2KTB B+ H "2H iE
T°Q+2bb i? i Bbbim/B2/X AMbm+? K2i?Q/b-/m2iQ i?2i 2 iK2Mi Q7
bm 2 Qb+BHH iBQMb b r2HH b i2KT2 im2 bTBF2b Q++m "2/ i/Bb
DmKT BM K i2°'B HT ' QT2'iB2b mbm HHv 2tBlilmX QODQKD2 N T >SQK+0 1
iQ Qp2 +QK2 i?2b2 bTm BQmb 2 "Q bc ?2Qr2p2 - i2KT2 im 2 mM/2"|
z2+iBM; i?2 bQHmMIBQM r?2M ?2 i /IBzmbBQM #2ir22M i?2 T? b2b B
CQ?Mb2M WRYHR B (/2p2HQT2/ M 2{+B2Mi i 2 iK2Mi Q7 i?2 i2KT2" ir
bQHMIBQMb BM i?2 + b2b Q7 +QmTHBM; pB ?2 i /BzmbBQMX am+?
i2KT2 im 2b T Q/m+2/ #v BM2 iB HHv +QHH TbhBMN)X#m##H2b M2 "~ °

MQi?2 7 KBHv Q7 MmK2'B+ HK2i?Q/b-+ T #H2 Q7 + Tim'BM; i?:
7°QK i?2 ;2M2° HBb iBQM Q7 MmMK2 B+ H b+?2K2b /2 KDHIT 2AM Q" |
T 'iB+mH - i?2 HH@J +? K2i?Q/ Bb TT2 HBM; 7Q  i?2 bBKmH iB
"M;BM; 7 QK bm#bQMB+ iQ bmT2 bQMB+ +QM/BiBQMbX h?2 K BN
+ T #BHBiv iQ 2i'B2p2 i?2 BM+QKT 2bbB#H2 HBKBi rBi?Qmi i?2 +
+QKT 2bbB#H2 bQHp2 b-r?2°'2 QM2 M22/b iQ +QKTmi2b M +Qmbi
bT22/ Q7 bQmM/ BM i?2 H2 bi +QKT 2bbB#H2 ~mMB/ZX+BMDbHZ T Q DB
M HH@J +? bQHp2  mbBM; i?72 oQHMK2@Q7@6HmMB/ UoQ6V K2i?Q
i FBM; BMiQ ++QmMi pBb+Qmb M/ + TBHH v 7Q +2bX h?2 bQHp2"
T Q; K" bBHBbIFZpBQmbHV bbmK2/ /B # iB+ T"Q+2bb2b QMHVX
2ti2M/ Bi #v i FBM; BMiQ ++QmMi 2?2 i /IBzmbBQM #2ir22M i?2 T? b:
irQ@r v +QmTH2/ bvbi2K Q7 2[m iBQMb 7Q" T '2bbm 2 M/ i2KT2" inm
mbBM; KmHiB;'B/ bQHp2'X TH2i?Q° Q7 //BiBQM HT?2MQK2M r
+QmH/i?2M #2 BMp2biB; i2/X

h?2 K Mmb+"BTi Bb Q°; MBb2/ b RQrRRHQRE2bh2 BMiB2+{BQRMMBM; 2[n
2K#2//2/ BM i?2 HH@J +? bQHp2 - BM+HmM/BM; i?2 M2rHv /2 Bp2/
2[m iBQMb 7Q° T 2bbm 2 M/ i2KT2- itn/2K+ABH#DARPBZKMI HQV2/ Mm
b+?2K2- b r2HH b i?2 KmHiB; "B/ bQHp2  mb2/ 7Q  i?2 bQHMIiBQM ¢
2[m iBQMbX AM b2FiBQRAb2 M2r i2bi + b2b iQ p HB/ i2 i?2 +Q "2+
i?72i?2°K H2z2+ib-" M;BM; 77QKi?2HBM2 "iQi?2bi QM;&Hv2MQM @
T 2b2Mi MmK2 B+ H 2t KTH2b Q7 i?2 bT?2 B+ H M/ tBbvKK2i B+ _
6BM HHv-r2 /" rQm +QM+HmbBQM M/ T QpB/2 M QmMiHQQF 7Q" 71

kX :Qp2 MBM; 2[m iBQMb

h?2 2[m iBQMb- ;Qp2 MBM; i?2 +QKT 2bbB#H2 irQ@T? b2 ~Qrb +1
2T 2b2Mi2/BMi?Bb b2+iBQMX h?2 K bb M/ KQK2MimK +QMb2 p il
+QMb2 p iBp2 7Q K- "2 /-

@; _n-
@t"'r (iUi)—O, URV
@ iu;) _ .
at +ro ()= i UkV

(222 1?2 bm#W2MJii2b 2Bi?2° T? b2b- b2i i7" Qml DQMQI? B H B P BO
M/: bT? b2b- "2bT2+iBp2HVK /AM REm?iBQMEEN 22 p2HQ +BBWb}2H /-
*m+?vOb bi 2bbi2MbQ " /2}M2/ b-

= pl+ i ru+rou g ujVv

pBbi?2 T'2bbm " BH2iAL-/vM KB+ pBbi+@bBix2 BM2MiBiv i2MbQ X LQ
7QHHQIBM: aiQF2bj§) 2 VTR ¥M2MBIPBb+QbBiv Bb M2:H2+i2/X h?Bb bl

k
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mb2/BMi?2 M HvbBb Q7 +QKT 2bbB#H2 ~Qrb-bi i2bi? i MBbQi Q
/Q2b MQi BM/m+2 pBhHRXmb bi*2bb2b (

AM i?2 #b2M+2 Q7 K bb i’ Mb72 - i?2 p2HQ+Biv }2H/ Bl +QMiBM
N=uU, N- r?2M@Bb i?2 MMBi p2+iQ> MQ K H iQ i?Bb BMi2 7 +2X Aij I
iQrQ'F BM QM2@-mB/ 7Q KmH iBQM- bBKBH "Hv iQ +H bbB+ H B
bBM:H2 +QMiBMmMQmMb p2UX2#D2H QM+ BIMJ2B/7QHHQIBM: - i?2 # ° +?
p2° :BM: T°Q+2bbX h?2 G TH +2 2[m iBQM :Bp2b i?2 T 2bbm 2 DmK

Pr P2= + i 1N 2N 2 N, uov

r72°2 Bb i?2 bm'7 +2 i2ZMbBQM BQ2i{*2BBERH+ M/+m p im 2X TTHvVBM
+QM/BiBQM-r2 Q#i BMi?2 p2° ;2/ KQK2MimK 2[m iBQM r?B+?r2 +i
7Q KmH iBQM- au
u
@+r (oguw)=r
r?2°2Bb +? ° +i2°'BbiB+ 7TmM+iBQM QMHv /2}M2/ ii?2 BMi2 7 +2X
AM i?2 #b2M+2 Q7 K bbi® Mb72" 2z2+ib-i?2 +QMb2'p iBQM Q7 iC

@ 1 1
ot e+ Ul +r et suf u =1 (W) g UeV

r?2°@Bb i?2 bT2+B}+ BMi2 M B2 ?2-i Mt :Bp2M #v 6Qm B2 6b H

+ sN; usv

q = kr T udvVv

r?2' R Bb i?72 i?2°'K H+QM/nT+BpBRiX-i2KT2" im 2 }2H/X h?2 T 2b2Mi
BMiQ ++QmMi ?2 i /BzmbBQM-r?2"2 b i?2 T'2pBQmb p2 ' bBQM Q7
2°'2/ IB # iB+ T @X2hlkP2b MH@J +? bQHp2  Bb /2MbBiv # b2/ bQHry
KQK2MimK M/ iQi H2M2 ;v b Bib T'"TBKBiBp2 p B #H2bX >Qr2p2°-
i?72 bQHp2 K F2b mb2 Q7 M 2pQHmMIBQM 2[m iBQM 7Q" T ' 2bbm 2-t
BM+QKT 2bbB#H2 bQHp2'b-r?2M T QD2+iBM; i?2 p2HQKKI ViR H/ i
Q#i BM bm+? M 2[m iBQM BM i?2 +m "2Mi 7Q KmH iBQM-r2 } bir B

..DTi_ . Dp
G Dt ''Dt

r?2°@ Bb i?2 bT2+B}+ ?22 i Bbri?Biv-2 K H/BH iBQM bP€2{BB2¥MI- M,
iQi H/2 Bp iBp2X q2 i?2M 2tT 2bb i?2 /2MbBiv /Bz2 2MiB H b i?2 |
BbQ# "B+ T°Q+2bb2b-

d = @ dp+ @ dT = —dp dT; UNV

@p ; QT , c? ’

MmbBM; i?72 /2}MBiIiBQMb Q7 i?22 WI222/BXT QQoMZ+BIM/?i22bi?2 K H
/IBH i BRM7 r2 i?2M +QK#BMRIZ2[MNBQRMWBiI BM M 2[m iBQM 7Q T 2b
"2 /b

rq u3v

T, Dpi _ i

| i

iC? iCpi Dt iCp;ir
42 i?2mb ? p2 irQ@r v +QmTH2/ bvhd /Ry 72 m#HBIAMD2 i2KT2" im 2
i72 T°2bbm 2 }2H/bX h?Bb Bb iQ #2 +QOMi  bi2/ rBi? i22 T 2pBQmb p2
(22°2 QMHV 2RBIBO®HpP2/ r?BH2 M2:H2+i8M0VX ihiQ MBHQ@B2 W22 bvb
Q7 2[m iBQMb- M 2[m iBQM Q7 bi i2 U1QaV- "2H iBMp-iT2-iBB KQ/»
M22/2/X q2 2KTHQV i?2 LQ#H2@ #2H aiBz2M2/@: b UL a:V 1Qa r?B+
rBi? 2tT2 BK2Mib i? Mi?2 aiBz2M2/@: bUa:V 1Qa- 2; /BM; i?2 2F

q r uj: URYV
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1 1:19

1 (Pa) 7028 1¢°

by (m3=kg) 6:61 104

o (J=kg) 1177788
Co1 (J=kg=K) 4285
Cv1 (J=kg=K) 3610

h #H2 R,a: 1Qa T ° K2i2'b M/ i?2 KQ/vM KB+ T QT2 iB2b 7Q " HB[mB/ r i2° BM i
[300 : 500]K X

bT2+B}+ pQHWKRIb i2KT2j)m BI{i?2mb #2ii2° "2H iB QM XihZ2M
L a:1Qa 2 /b N

e=22 1@ )+ g URRYV
r?22- -b- Mg "2 }iiBM; T = K2i2 b- /Bz2 2Mi 7Q 2 +? ~mB/X h?z
T > K2i2'b- M/ Qi?2" i?2 KQ/VM KB+ T QT2 iB2IR7Q2 ABIMEBM 2128 h
h? Qm:?2Qmi i?Bb T T2 - : b2b "2 +QMbB/2°2/ iQ #2 B/2 H- i?mb Q:
h?2 H ii2° Bb "2i' B2p2/ 7 QK i?2 L aE¥Qa-#WMb2fiBM;=0X h?2
2tT 2bbBQM Q7 i?2 1?2 K H/BH iBQM +Q2{+B2Mi- /2 'Bp2/ BM i?2 7"

1 @y 1 @; (i e
= = — = - = = ! . URkV
Vi @, i @T , (i De;iTith(p+ i)
AM i?Bb 1Qa- i?2 bT2280Zt5bK2/ b 7QHHQrb-
2= P+ i), UR]V

i1 ih)
6BM HHv- H2ii?2 BMi2 7 +2 #2 "2T 2b2MH22 in H>iZ) (RBB B /i2 Z MW-2i |
T? b2X h?2 TQbBIBQM Q7 i?2 BMi2 7 +2 Bb i?2M i° +F2/ #4 bQHpBM

@
—+UuUr H=0: UR9YV
@

jX LmK2'B+ Hb+?2K2

AM i?Bb b2+iBQM r2 T'2b2Mi M Qp2 pB2r Q7 i?2 MIKBIR+iHRK?2i
/121 bi2Tbh "2; "/IBM; i?2 BKTH2K2Mi iBQM Q7 i?2 ?2 i /BzmbBQM 2
i?72 2KTHQvV2/ KmHIiB; B/ bQHp2 X h?Bb bQHp2 mb2b i?2 pQHmMK?2 7
BM/BpB/m H+QKTQM2Mi Q7 #Qi? /2MbBiv M/ iQi H2M2 ;v- b r2HH
T BKBiBp2p B #H2bX h?2 /Bb+ 2iBx iBQM BM iBK2 Q7 i?2 K bb- p:
M/ pQHmMK2 7" +iBQM 2pQHmMIBQM 2[m iBQMb ;Bp2b bvbi2K Q7 2[n

Yn+1 Yn

T tr FEW=r PO A4S UR8V
rB i ?
1 0 1 0 1
cCiu 0 Cior U
C1 1 Cy U 0 0
C2 2 F(adv) CZ 2U = (non adv) — 0 S = 0
—UU ] — ] r C ]
C, 1eTl Cy 1611 Ci( 1 U qy) 0
C, 2€r2 C, ser U Co( 2 U 0y 0
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r?2°&;=e+ 3uj? Bbi?2iQi H2M2 ;v T2 mMBi K bb MC;iBb2QH Gm Q7 n
i?72 pQHMK2 7° +iBQM Q7 i?2 '272°2M+2T? b2BM +QMi'QH pQHmMK
C,=1 C; X LQi2i? iBMi?2 #b2M+2 Q7 K bbi°  Mb72 -i?2BMi2° 7 +2 |
i p2HQuBiwv; n=u, n X AiBbi?2°'27Q°2 +QMp2MB2MiiQrQ ' FBM QI
bBKBH "HviQ+H bbB+ HBM+QKT 2bbB#H2 7Q KmH iBQMb- ;Bp2M i
i?72 BMi2 7 +2X h?2 p2 ;2 @b /20MRIBEB/ ;+(1 C) X q2rQmH/ i?2M
? p2 p2 ;2/ T°QT2'iB2b- bm+#»/ pBRMBBBAY M p2° ;2/ KQK2MimK }2
U-0Qmi Q7 r?B+? 1?72 ~Qr+pRIHQ+HRIBp2/ M/ mb2/ 7Q i?2 /p2+iBQM
TmM+iBQM M/ i?2 +QMb2 ' p2/[m MiBiB2bX

MBKTQ i MiT'QT2ivQ7i?2 HH@J +?bQHp2 Bbi? i-bBKBH " i(
QM i?2 +QKTmi iBQM Q7 ~mt2b M/ i?2°27Q 2 2t +iHv +QMb2 p2b K
i?72 #b2M+2 Q7 bm’ 7 +2 i2MbBQM 7Q +2bX AMF™|B2nCHti° BiN 2/ H#y?2
mbBM; +QMbBbi2Mi b+?2K2 7Q i?2 /p2+iBQM Q7 i?2 +QMb2 p2/ |
M/iQi H2M2 ;vV M/ i?2 p@HMK2Z2H+ +BBRYMBMH?Bb pQB/b Mv MmK?2
/IBzmbBQM Q7 i?2 +QMb2 p2/ [m MiBiB2b r?2M +QKTmiBM; i?2 /p2+
/I2MbBiv " jBROBM Qi?2  rQ /b-i?2 /Bb+QMiBMmBiv BM i?2b2 [m MiBi
i?72 b K2 p2HQ+Biv b i? i Q7 i?2 KQpBM; BMi2 7 +2X h?2 2KTHQVv?2
BM r?B+? i?2 BMi2 7 +2 ? b b? JBX2H2bBMWMKBE@BM H b+?2K2 mb2
Ip2+iBQM- T QTQb2/ #v q2vKQ mji&) - 1@ X YRWYWWK(bb iQ K +?BM2 +
i?72BM+QKT 2bbB#H2 HBKBiX Ai Bb T ' 2+2/2/ #v SGA* "2+QMbi m+
i?72MQMWKi®@ 2 +?BMi2°7 +B Hb2;K2MiBb +QKTmi2/ mbBM; i?2 JBt2/ 1
K2i?Q/ /2b+ BfRXBM2 /p2+iBQM ~mt2b "2 +QKTmi2/ BM /B 2+iBQI
/2i BH2f&3X ¢Bi?Qmi H +F Q7 ;2M2° HBiv- 7i2  i?Bb bi2T r2 +QKTmi
i?2 T'"BKBiBp2 p "B #H2b-

y@v ynoogp plw UReV

br2HH bi?2mT/ i2/p Hm2b Q7 i?2 pQHMK2 7" +iBQMX T 2/B+i2/
i?2 2M/ Q7 i?2 iBKZ@bi2BY? H 2 /v ++QmMib 7Q  pBb+Qmb M/ bm
Bb Q#i BM2/ #v BKTHB+BiHvV bQHpPBM:; i?2 p2° :2/ KQK2MimK 2[m iE

t

r?2°2i?22 T 2bbm 2 ;> /B2Mi Bb 2p Hm i2/ ii?2 T '2pBQmb iBK2 bi2T
h?2 "2bmHiBM; 2biBK iBQM Q7 i?2 p2HQ+Biv }2H/ Bb }M HHv +Q "

— _ n+1
=r p'+r [ Upred + I Upyeg + rc"t URdV

t
"t =u 0 p" UR3V
r?2°@ Bb /2}M2/ b ,
U Upeg* =l P URNYV

hQ +QKTmi2i?2 T°2bbm 2 ;" /IB2Mi-r2i F2 i?2R/Bp2 ;2M+2 Q7 2[m iE

t
rou"™=r u rp™tt o UkyV

—n+1

6Q° BM+QKT 2bbB#M2 =QriM/ 2[m iB@M+QK2b SQBbbQM 2[m iBQ!
bm{+B2Mi iQ +QKTmi2 i?2pT ' 2bMdm?2 yBIH2 " ;2M+2@ 7 2A"P2H@KBiv }zZ
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rQ'F Bb i?2 BKTH2K2Mi iBQM Q7 i?2 i?2 K H 2z2+ib #v bQHpBM: i?
2[m iBQNMWRY

Tn+1 T(adv) n+1 (adv)
Cp— = T(ad")%+r kr T UKRV
2T(adv) n+1 (adv) t
Y . P tp = ki ™ r u+r —rp"™ ; UkkV
p p

r?2°2 2[m kBRMQ#i BM2/ #v +RKMBEMBM:2 BM7Q K iBQM QM i?2 /Bb+
Q70?2 +QM/m+iBp2 i2 K BDT2N bEAVL Q/i B i) Mpe™ 2 T°QpBbBQM
p Hm2b Q#i BM2/ 7i2°i?2 /p2+iBQM bi2 T2HE2DM2:P2M QK /bp 2 2ii2/2° 27
MQi +HQM2/ bi > +2°b M/ bbQ+B i2/ rBl? i B b QI2QmMD 7 MM +iBXQHM M
[m MiBiB2bXp@™iBD + QKTmi2/ 7°QK i?2 /p2+i2/iQi H2M2 ;v pB i?2
bBKBH "HviQr? i? b #R23MM Q-2 BM (

T S juz —— @

1 b

1

A UkjVv
; J

p(adv) -

r?2 87GY Bp i?22 p2° :2/iQi H2M2 ;v 7i2  i?2 /p2RiBXM*IT QYRB@
bBQM H i2KTEMiBbA?22M Q#i Bp¥) 7HOR #v K2 Mb Q7 i?2 1Pa-

1 b)p@+ (1 b
(© ) '
M:2/BMi?27Q°KQ7 SQBbbQM@>2HK?C

T(adv) = Ukov

1[m iB@RIK /KK 2 i?22M 2 *°
+QmTH2/ 2[m iBQMb-

rooke TM 4 TV =g Uk8V
1 n+1 nel  _ .
r -rp + gp"T+ g kr T = p UkeV
r?2" 2-
1= C—f UkdV
T(adv)
2= T Uk3V
27 (adv)
3= i - L ; UKNV
t2 ¢ Cp
R Ujyv
T, iy
T = lT(adv)+ Zp(adv); UjRV
1 -
o= 3p™ + UL UjkV
h?Bb bvbi2K Bb Q7 i?2 7Q K-
L(a) = b; UjjVv

r?2°2¢) Bb HBM2 > QT2a =@M M Mb=[ 1

"2 #Qi? p2+iQ bX

h?Bb bvbi2K Q7 Kmim HHv +QmTH2/ 2[m iBQMb + Mi?2°27Q 2 #2 bQ
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BKTHB+Bi bQHp2 - /2b+ B#2/ 7Q" i?2 akl)X[m? PBOIMDHABIQ TB KI2@( 2 1
T Q#H2Kb- ;QQ/ BMBiB Ha -mRbbp BH #H2-BR2M mMMFMQrM +Q "2+
h?2°27Q°2- Bi Bb mbm HHv KQ 2 2{+B2Mi iQ bQHp2 7Q  i?2 2[mBp H

L(a)=b L (&)= res; ujov

r?2°@s Bbi?2 "2bB/m HX PrBM:; iQ i?2 HBM2)-Biw QW #22 /QT/2iQi 2
BMBiB :mbb?2 T'Q+2bb Bbi?2M "2T2 i2/ mMiBH i?2 "2bB/m H 7 H
h?2 T°Q+2/m 2+ M #2 bmKK "Bb2/ #vi?2 7TQHHQrBM; bi2Th,

RXQKTmi2 i?2 " 2dsBFim IH (&) X
kXAKtesk< -a& Bb ;QQ/ 2MQm;?- biQTX
jX1Hb2- hQ&)p 2res X

9X// ai@ M/ ;Q# +FiQbi2T RX

6Q° HH i?2 +QKTmi iBQMb "2TQ i2/ BM i?Bb KBEmB#dBXi-hi?2 iQH
KmHiB;"B/ bQHp2  i?2°'27Q 2 vB2HM 2MifB¥ i2/iprHMn2» Q@7/BHvV mb2
+QKTmi2 i?2 ~mt2b "2[mB 2/ iQ mT/ i2 i?2 p2 ;2/ KQK2MimK M/ i
P2HQ+BWF2HM/ #v 2ti2MbBQM i?2 KQK2MimK- Bb i?2RB+QKTmi2/ m

hQ mT/ i2i?2iQi H2M2 ;v Q7 2 +? +QKTQM2Mi-r2 ++QmMi 7Q" |
T '2bbm 2 ii?2 +2HH +2Mi 2b +Q "2bTQM/b iQT?2 QM2@:E mB/ p2°
O™ -Qmi Q7 r?B+?2i?2 T 2bbm 2BM 2 +?2 T? b2 Bb /2 'Bp2/ mbBM; G

pit=pt (@ C) M ujsv

pt=pt c " UjeV
h?2b2 T 2bbm ™ 2b "2 i?22M mb2/iQ mT/ i2i?2iQi H2M2 ;vBM 2 +?2 T
bi2T-

h [
(Ci ieT;i)”"l :(Ci ieT;i)(ad")+ t Cir (piU)n+1 + Cir pru+r UT u n+l Cr qin+1

UjdV

PM+2 HH T BKBiBp2p B #H2b "2 mT/ i2/-BiBbTQbbB#H2iQ +QKT
p "B #H2b bm+? bi?2 T 2bbm 2 M/i2KT2  im 2 }2H/b pB i?2 1Qa- |
rBi?i?2p Hm2b Q7 i?2+QMb2 p iBp2p B #H2b Q#i BM2/ ii?22M/Q
b+?2K2 Bb bmKK "Bb2/ BM i?2 +QRK2Mi2/ H;Q Bi?K

9X h2bi + b2b

AM i?Bb b2+iBQM- r2 T°'QTQb2 i2bi + b2b mb2/iQ p HB/ i2 i?2 +C
i?72°K H 2z2+ib BM +QKT 2bbB#H2 bQHp2'b BM #Qi? HBM2 ° M/ bi
“2bmHib "2 +QKT "2/ 2Bi?2 iQ +H bbB+ HMmMK2 B+ HK2i?Q/b M/ ¥
HBi2  im 2- M/iQ M HviB+ HbQHmMiIBQMb r?2M p BH #H2X

OXRX 1Thi2BM@SH2bb2i HBF2 T Q#H2K 7Q i2KT2 im 2

h?2} bii2bi+ b2BbBMbTB 2/ #v 1Tbi2BIM?KR/+SK2 bl2i RJIR NMyN i B
bQHMIBQMb 7Q i?2 b? BMF ;2 M/ ; Qri? Q7 ; b #m##H2b BM mM/2
HB[mMB/@; b bQHMIiBQMb- "2bT2+iBp2HvX h?2 +? M;2 BM #m##H2
+ Qbbi?2BMi2°7 +2-;Bp2M MBMBIB H/Bz2 2M+2 #2ir22Mi?2; b+
BMi?2 HB[mB/ #mHFX M M HviB+ HbQHMIBQM Bb "2 +?22/ T QpB/Z
BMi?2 /BzmbBQM 2[m iBQMX h?Bb bbmKTiBQM Bb T?vbB+ HHv Dn
bHQr- r?B+? Bb iviB+ HHv i?2 + b2 7Q ; b/BzmbBQM BM HB[mB/b
PQB/BM; +QMp2+iBp2 2z2+ib #9yXMbBiv ;" /IB2Mib (
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H;Q Bi?KaRnKK 'v Q7 i?2 H;Q Bi?KU*QKK2Mib BM "2/V

AMBIiB HBG, i BQM-@T Ul[XKY¥=U-C; 111 -Cy seroCf *r4*- fAR@ f

rYBH 2t eng /Q

az2itc f 2X;X mbBM; M +QmbiiB+ *6G
P#i B}MZ Ci iTuszC

*HQM®2 ME; bi> +2°biQ #2 /p2€i@/ rBi?

S2°7Q°K /B 2+iBQM H@bTHBIi F/2 RBEQM iQ 2p Hm i2
*QKTmu™ = q,+ g,c¢

aQHp2i?2 KBtim 2 KQK2Minmk2Un [M¥XM 7Q°

.2})M2 T QpBbBQM HWp2AHIPRREv }2H/

P#i BM 7 +2 p2HQf+BpR2b@ Q7 +2Mi 2 p2HQ+BiB2b Q7 M2B;?#

+2HHbD
P#i BM T QpBbB QNN T12KjWm 2 f 1Paf
P#i BM T°QpBbBQM @D KU Xdhe' 2 f 1Paf

1p Hm iB1[R¥KcC

1p Hmcfr2U1[RNVc

1p Hm i2Q2{+B2Milk @y RYlEX S 2pBQmbHvV +QKTmi2/ 7 +2 p2HQ+
"2 mb2/ iQ 2p Hm i2 i?2 /IBp2 ;2M+2jk2fK BM 1[X

aQHp2i?2 SQBbbQM@>2HK?QHix bvbi2K Q k&ke7@"HHv +QmTH
Mt ¢

IT/ i27 +2 p2HQ+BWRb W2AHH +2Mi 2 p2HQ+BiB2b- r?2B+7? "2 1
iQ 2p Hm i2 i?72 KQK2MimK- "2 +QKTmi2/ 7°QK 7 +2 p2HQ+B
b K2 p2° ;BM; K2i?7Q/

I T/ i2C; 1erq UL[)XIV mbgM;U1[p8VC

I T/ i2C; ero UL[XIV mb@M ;U1 [peVc
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6B;m 2URY ; b #m##H2- BMBiB HHv ?Qii2" i? M iP2 byn TQm3I80BM ;b2BBEMBDL M/

"2 +?2b M2r7 /IBmbr?BH2 TT ' Q +?BM;i?2i?2'K H2[mBHB# BmKrBi?i?2 HB[mB/
i? Mi?2bm "QmM/BMs BRB[MmBY 175K - 2tT M/b M/ "2 +?2b M2r " /Bmb r?BH2 TT
i?72i?2°K H2[mBHB# BmK rBi? i?72 HB[mB/X h?2 +QHQmM  +Q/2/R3EBgi Bb?i22KT2"
/IBzmbBp2 iBK2 b+ H2 Q7 i?2 ; bX

AM i?Bb T T2 r2i2bii?2 b? " BMF ;2 M/ ;"Qri? Q7 bT?2'B+ H ; b
iQ i?72 /BzmbBQM Q7 i2KT2  im 2 #2ir22M i?2 irQ T? b2bX 6°"QK [n
Q7 bi i27Q° MB/2 H; b~-QM2 + M MQiB+2i? ii?2; b2tT M/b B7 ?2
i?72 b K2- M/ b? BMFbB7 +QQH2/X 1p2M #27Q 2 Mv 7Q K H bi i2K?2
Tmi 7Q i?-i?Bb #2? pBQm ™ ? [ #22M Q#b2 p2/X *? "H2b T2 7Q K2/ i
+°2/Bi2/Hi2 QM #v : v@Gmbb + BM R3yk r?Q Tm#HBb?2/i?2 HBM2
M/ i2KT2 im 2 i +QMbi PMMIRX WbBbbnr D H i2° + HH2/ *? "H2bdéb H r-

Vi Vo .
.- T, Uj3vVv
g2 T2 7Q K tBbvKK2i'B+ bBKmH iBQMb Q7 M B #m##H2 BMbB/2
iB HIi2KT2 im 2 /IBz2 '2M+2 #2ir22M i?2 ; b M/ i?2 HB[mB/X h?2
H2K- b r2HH b i?2 T'QT2iB2b Q7 i?2 ~mB/b "2 "2M/2°2/ IBK2MbE
| = 975:91kg=nP- T 2blpm=%5 1P Pa- i2KT2"  iim=2350K M/ BMBiB H #m##
" /BRP=10 *mX h?2 /QK BM bBxR2=BRi2AD; B/ bT +BM; Bb mMB7Q K
iQ Rk3 +2HHb T2 BMBiB H Rsni28WR h7BmBO 1M/ "B2b Q7 i?2 /QK BM-
i?72 tBb Q7 bvKK2i'v-? p2Qmi~Qr#QmM/ 'v+QM/BiBQMb r?2 2r2B
7Q° T 2bpmp2W M/ x2'Q L2mK MM 7Q" #Qi? MQ'K H M/ i M;2MiB
M2Mib F2v TQBMi BbER BB IMBYQ K Tp2bbmM®b i?2 r?2QH2 /QK BMX 6
b F2 Q7 bBKTHB+Biv-r2 M2;H2+i bm 7 +2 i2MbBQM bQ b iQ pQB//
DmKT- r?B+? BM/m+2b T '2bbm™2 +? M;2b BMbB/2 i?2 #m##H2 b Bi
HbQ bBKTHB7v i?2i?2Q°viQr?B+? r2 rBHH +QKT "2Qm  MmK2 B+
i F2ZM BMiQ ++QmMi7Q Bi/ KTb MvBMi2'7 +B H+Q 'm; iBQMi? i
+ TBHH v 7Q +RAX20RNMib2 b2[m2M+2 Q7 2p2Mib 7Q° + b2r?2°2i?
?2Qii2 1i? M i?2 HB[mMB/T,rBT?2=350K X h?2 iBK2 Bb b?QrM BM KmHIiBT
/IBzmbBp2 iBK2 b+ H2=@F=iRR-;rBi%ng = ky= ¢Cpg 1?2 i?72°K H /BzmbBpBi\
i?72 ; bX PM2 +H2 "Hv b22bi? i bi?2?2 i/Bzmb2b BMiQ i?72 HB[mB
"2 +?2b M2r 2[mBHB# BmK bi i2X PrBM; iQ i?2 Km+? ?B;?2 HB[m
? "/Hv b22b Mv BM+°2 b2 BM i?2 HB[mB/ i2KT2 im 2- 2p2M ii?2 4
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Spectral method
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6B;m 2 K,QKT "BbQM #2ir22M Qm  +Q/2- BKTH2K2Mi2/ BM " bBHBbF- M/ i?2 bT2+
+ b2b UT¥® T, T, =350K M/ U#V=T, T, = 175K X

/IBzmb2/ M/ i?2 bbmKTiBQM Q7 +QMbi Mi i2KT2  im 2 ii?2 #m#:
ke [2+2Mi TT QtBK iBQM BM i?2Q 2iB+ HKQ/2HbX h?Bb Bb K BMHV i
#m##H2b BM bm{+B2MiHWX+ QB RHBT@BY b2 + b2 r?2°2 i?2 #m##H2 B
+QQH2  i? M i?2 HBTmBI}- rBi2 175K X >2 i i?mb /Bzmb2b BMiQ i?2
BMi2 ' BQ r?B+? F22Tb 2tT M/BM; mMiBH i?2 'K H2[mBHB# BmK rBi-
h?2 2[mBHB# BmK > /BB 7Q  #Qi? + b28X h»?2BiRXM @v H 2 pi@BHriviB Q|
vy #m##H2 ° /Bmb Bb Q7 BMi2 2bi br2HH M/ b?QmH/ #2 p HB/ i2/X b
M/ SH2bb2i URN8yV M H\)B#v NMIRyH2 +BRRI/; i?72 /p2+iBp2i2 Kbc ?Qr.
i?72b K2 TT QtBK iBQM BM i?Bb + b2 T°Qp2/iQ #2 bBKTHBbDiIiB+ bQ
T Q+2bb Bb "2H iBp2Hv 7 bi- 2bT2+BRHBtv Qi72H H;2 iBKRIB 22X h?2
i?72 /p2+iBp2i2 Kb +QmH/ MQi #2 bBKTHvV M2;H2+i2/X hQ K F2 bm .
ke 1272 +Q " 2+1 12KTQ HREQRHMIBOM Q@ bT2+i" HK2i?Q/ bQHmMIBQM
2[m iBQM BMbB/2i?2; b-+QmTH2/iQ M 2[m 9BIBIM AWM ii?2 #irbh 2 ¥MH2
pBb+Qmb /BbbBT iBQM-i?2 2Mi? HTv 2[m iBQM BMbB/2 i?2 #m##H?2

p B #H2- Bb r 8di2M b (

p @T 1 @T 1 @T _ o .
T @t+ 5 ( 1)kg@r 3r|o_ ar p=kgr °T; UjNV
rBi? 3 @1
p= = ( 1)kg@R PR ; Uogyv

koy 172 2[m iBQM Q7 T 2bbm 2- bbmK2/iQ #2 bT iB HHv mMB7Q K BMb
i?72 + b2 7Q HQr /2MbBiB3K QMiQ2p HhOpRBM+2 i?2 KQiBQM Bb /' Bp
i2KT2 im 2 " i?2 i? M#v T 2bbm 2 ;9yBB2iNnXb b[BKITBHBYW2/iQ /2b+
Q7 i?2i2KTQ" H2pQHmMIiBQM Q7 i?2#m##H2 /IBmb b 7mM+iBQM C
BMi2'7 +2X b + Mt#HEDbRR2IM-Xih?2 bbmKTiBQM Q7 +QMbi Mii2KT?2
ws #EM#H#H2 BMi2 7 +2 Bb 2KTHQV2/- 2M #HBM; mb iQ bQHN2VQRMMH@mTF
+QKTH2i2HvV /IBb 2; "/IBM; r? i 2 TT2Mb BM i?2 HB[mB/X h?28/2i BH
mb2/7Q i?2bQHmMIiBQMTBI2NBS B#2/ BM
6B;mMKR?Qrb T 2iiv;QQ/ ;"22K2Mi #2ir22MQm +m 2Mi BKTH2K?2
2z2+ib M/ i?2bT2+i° HK2i?Q/6bbQHmMIiBQMX Pm® +Q/2 r2HH T 2/B
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(a)

‘ ‘ 0.05T
—— Ry/A =16
‘l — Ro/A =32 0.04
| Ro/A = 64
0.951 —— Ry/A =128]] 003l
‘ Ry/A = 256 '
0.795
o 0.9 \ ~ 0.02 +
S 0.794 \ j
= 0.85 vy
0.793
\
0.995 ~ 1 \ 0.011F
081 o~
0.75 ‘ ‘ ‘ ‘ ‘ ‘ ‘ e
0 0.2 0.4 0.6 0.8 1 0.01 0.02  0.03 0.04 0.05
t/T A
6B:m 2Uj,V ;' B/ +QMp2 ;2M+2 bim/TZQs iT2 =3650K X h?2 BMb2i Bb RxRyQKQQM

t' X h?2/Bz2 2Mi +m p2b "2 7Q  /Bz2 2Mi MmMK#2 b Q7 +2HHb T2  BMBiB H #m#:
L2MQ K Q7i?22°Q b 7mM+iBQM Q7 i?2 K2b? bBx2X h?2 #H +F HBM2- rBi? DbH
b+?2K2 i? i Bb 2t +iHv b2+QM/ Q /2 +QMp2 ;2Mi BM bT +2X

bi?2i2KTQ  H2pQHmMIBQM BM #Qi? + b2bX h?R{2 BKIQbbHABQZi #B b+
/Im2 iQ i?2 7 +ii? i pBb+QbBivBbi F2M BMiQ ++QmMi BM Qm  +Q/
BMpBb+B/ HB[mB/r b bbmK2/X oBb+QbBiv/ KT2Mb i?2 KQiBQM M/
Qzb2i #2ir22M i?22irQ bQHmMIBQMb-rBi? Qm b #2BM; bHB;?iHv bHQT
BMi?2bT2+i" HbQHmMiBQM- M //BiBQM H2[m iBQM- Q7 1?2 _ vVH2E
M22/2/RIOX "mi i?Bb TT QtBK iBQM Bb T2 72+iHv bm{+B2Mi 7Q " Qn
6B;m 2?Qrbi? i bi?2; B/ Bh) 2PMI/2 ;2bX Rk3 +2HHb T2 BMBIiB
b22Kb iQ #2 bm{+B2Mi 2bQHmMIBQM 7Q "  /2+2Mi "2bmHib- bBM+2 QI
2bT2+iiQ }IM2 K2b?X h?2 "Rb@H?MBM JQrim22/ rBi? i?Bb "2bQHmI
j# b?2QrbliZMQ K Q7 2°°Q  rBi? "2bT2+i iQ i?2 ;"B/ bBx2- #Qi? BM
Qm BKTH2K2Mi iBQM Q7 i?2i?2 K H 2z2+ib Bb/QM2 BKTHB+BiHvV-

bi #H2- +QMbi Mi 6/BzmbBp26 *6G Bb b2i 7Q"i?2 ;"B/ +QMp2 ;2M+
t 1
C= th;g_Zzé: U9RYV
h?22 MQ 'K Q7 2°°Q  Bb i?2M 4RQK Toma @/HH Q kb -
" 00 #1=
k ky = (R (i=100) R (i =100)Y% UokV

i=0

r?2°2 =1=256Bb i?2 KQbi "2}M2/ K2b? bBx2X b 2tT2+i222i DK kKHEH 2
i?722°°Q X *QKT "2/iQ i?2 bQHB/ ##- OAMH B BMAQMER2 ;2b i b2+Q
BM bT +2X

9XkX 622 HBM2 " Qb+BHH iBQMb Q7 ; b #m##H2

1t+2Ti BM B/2 HBb2/ M HvViB+ H b2imTb- 2p2°v Qb+BHH iBM; #m
KQiBQM pB b2p2  H K2+? MBbKb, +QmbiB+ /B iBQM BM i?2 HB
#m#H#H2 r HH- M/ i?2 K H 2z2+ibX h?2b2 K2+? MBbKb Hi2 i?2 M i
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ONX *?2 TK M M/ SH2bb) KRNIJRBH #H2 i?22Q v7Q i?27 22 Qb+Bl
#m##H2 BM i?2 HBM2 ° "2;BK2X h?2v[m MiB7vi?2 +QMi B#miBQM !
iQi?2 Qp2 HH/ KTBM; Q7 i?2 KQiBQMX AM //BiBQM i?2v b?Qr i? i
i?22 #m##H2 /2+°2 b2b-i?2 Qb+BHH iBQM i MbBiBQMb 7' QK M /B
i?72 7 K2rQ'F Q7 TQHVIi ' QTB+ T'Q+2bb2bX G i2°-S°QbT22iiB M/ 4
222+ibBM7Q +2/ /B Hk@B&PRHBHQRQEMbH2AMiHV-i?2i?2Q vr b;2M2" |
BMiQ ++QmMii?22z2+iQ7 K bbi Mb72 QM i?2 ii28@9%BAM Q?Ri??2
T 2b2MirQ F-r2rBHH7Q+mb QM i?2i?2 K H+QM/m+iBQM +QMi B#r
Qb+BHH iBQMb Q7 ; b#m##H2- M/ +?22+Fi? iQm +Q/2r2HH + Tim
i? i 2M/- #Qi? pBb+QbBiv M/ bm 7 +2i2MbBQM "2 M2;H2+i2/X

g2 # B2~v /2b+ B#2i?2i?22Q vmb2/7Q i?2+QKT BbQMX 6Q i?2
iQi?2 2H2p Mi TnmBHXBR?PBIQKITIQ™ H 2pQHMIBQM Q7 i?2 #m##H2 ~ /E

R()= Ro+ exp t=Ro+ exp[( +i)t]; uog;Vv

r?2°Ry, Bb i?2 2[MBHB# BmR, BbBiAB- KTHBim/2 Q7 i?2 T2 KTBMBQM-
7 +iQ IMP2 M:mH 7 2[m2M+v Q7 i?2 Qb+BHH iBQMX

"vHBM2 "BbBM;i?22[m iBQMb-BX2X +QMb2 p iBQM Q7 K bb- KQ
2[m iBQM Q7 bi i2- M/ #v TTHVBM; i?2 HBM2 "Bb2/ #QmM/ v +QM,
URNMRW2 2 #H2iQ }M/ M 2[mriPBQM-7BM i?2 #b2M+2 Q7 + TBHH "\
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g2 T2'7Q° K bT?2 B+ HHv bvKK2i'B+ bBKmH iBQMb Q7T M B #mj
350K M/, =1 atmX h?2 2[mBHB# BmK /2MbBiv Q7 B Bb +QKTmi2/
2[m iBQM Qg=bpoi[do(Cy GCug)l-r?2p2=p. BMi?2 #b2M+2 Q7 bm 7 +2i2l
To=T: X h?2 #m##H2 Bb bHB;?2iHv Tmi Qmi Q7 2[mBHB#1B0IR, KBi? i?:
aBM+2 K bb Bb +QMb2°p2/-i?22 BMBjB K(R&IRI’BG\hWBD BBVRINB #/ T 2bbn
+QKTmi2/ bbmKBM; TQHvVIi QTB+ T Q+2bb-rBi? BBAN+Q2{+B2Mi ;B
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R, y

Pi = Po

h?2 BMBiB H i2KTRD i?2®@ +QKTmi2/ mbBM; i?2 2[m iBQM Q7 bi i2X |
T'QT2'iB2b Q7 #Qi? ~mB/b "2 +QMbi Mib i F2M i i?2 2[mBHB# Bn
h?2 "2bQHMBABM @ 2Mi/Q ky93 +2HHD T2  2[mBHB# =B mRKEHMK#H2 °
W2 'QL2mK MM #QmM/ v +QM/BiBQMb "2 BKTQb2/ 7Q #Qi? i?2 T
+QKTQM2Mi BM i?Bb bT?2 B+ HHvV bvKK2i'B+ bBKmH +RgR% h?2 /
H ;22MQm;?2 7Q° #m##H2 iQ +QKTH2i2 M Qb+BHH iBQM +v+H2 1
T 2bbm 2 "2~2+iBQMb ii?2#QmM/ v 7 QK T22pBQ® X h @B I7BXH 2K |

.B'B+?H2i #QmM/ ‘v +QM/BiB QM 7@m A/ 2bp#22M mb2/ HbQ BMb
p MBb?BM; L2mK MM rBi? pB im HHv MQ +? M;2 BM i?2 2bmHib- bl
#B;;2 1?7 Mi?2 "2H2p Mib+ H26@Q7 @b Z+QHERZBXiBQM Q7 i?2 +Qmk
i?72 T°2bbm 2 r p2b b?QmH/ #2 ++m > i2Hv "2bQHp2/X h?2°'27Q 2-
2KTHQV2/-# b2/ QM i?2bT22/ Q7 bQmM/ BM i?2 HB[mB/-

CaC:q—t:%: USRV

aBKmH iBQMb r2°2 +RyBf5/ QOrfj 10Q;10 4,10 3,10 °gm X 6B ;@ '2?Qrb
i?72i?72Q 2iB+ HHQ; "Bi?KB+ /292K2 \biBHB[mF iBQMbmHib +QKTmiz
Q7 QM2 7°22 Qb+BHH iBQM +v+H2 2 BM ;QQ/ ;22K2Mi rBi? i?2i?
+Q "2+iHv + Tim 2b i?2 i?2 K H B#KOBMbPX TR M22i ; 22K2Mi #2ir2.
i?72Q 2iB+ HHv M/ MmK2 B+ HHv +QKTmi2/ 2z2+iBp2 TQHviIi QTB+
+ Tim 2bi?2i° MbBiBQM 7 QK M /B # iB+iQ M BbQi?2 'K HQb+BH
/2+°2 b2bX B b /B iQKHE#:; bQ?iB2 2z2+iBHP2 b2b 7' QK RX9 iQ RX

6B;m82b?2Qrb i?2 i2KTQ ™ H 2pQHMIiBQM Q7 R32 I0/Bm-b+QXTi?2/H+ b2
rBi? 2[m iBQQM?Bb Bb M /B # iB+ "2;BK2 b + M 82XbR2RM/7KQRBN;m"
K2°'2Hv +QMbBbib Q7 +QmbiB+ /B iBQMX 02°'v ;QQ/ ; 22K2Mi B!
bQHMIBQM- #Qi? BM i2 ' Kb Q7 i?2 ii2Mm iBQM M/ i?2 Qb+BHH iBQI
?2Qri?2HQ; Bi?KB+ /Bb'2{2Mi2/ 7' QK i?2 MmK2 B+ H BBKMPArbBQ M
i72 +QKT 'BbQM 7R, Si2®25#mX2h?Bb Bb M2 “Hv BbQi?2 'K H + b2- M
i? 1i?72 KQiBQMBb/ KT2/ 7m’i?2°X h?2°"K H+QM/m+iBQM MQr ? b N\
+QKT "2/iQ Bw'R?2 ;"22K2Mi Bb HbQ ;QQ/X

9XjX aBM;H2 #m##H2 bQMQHMKBM2b+2M+2 Ua"aGV

aBM:H2 #m##H2 bQMQHMKBM2b+2M+2 Bb i?2 T2 'BQ/B+ HB:?i 2K
I’Bp2M; b #m##H2 i bT2+B}+b2iQ7 T > K2i2 b-BX2X 7Q +BM; KTI
Q7 /BbbQHP288% BRPR @m##H2 bi QM;Hv M/ TB/Hv +QHH Th2b bQ i
Bb ?B;?Hv 7Q+mb2/BM p2'vbK HH pQHmMK2-H2 /BM:iQbi'QM; ?2 |
M/ "2+QK#BM iBQM Q7 BQMb M/ 2H2+i QMm@ VK? & ?1B tHT# Q@ Kbt Q77+
2KBbbBQM Bb bm T BbBM:Hv bi #H2 M/ T2 'BQ/B+- M/ HIBPYBbB#
Ai Bb +? HH2M;BM; T'Q#H2K 7°QK i?2 MmK2 B+ HTQBMi Q7 pB2r
M BMi2 TH v #2ir22M K Mv T?vbB+ H bT2+ib- BX2X 22 i M/ K bb
2i+X aBM+2 Qm> MmK2 B+ H K2i?Q/ /Q2b MQi HHQr K bb i° Mb72
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KTHBim/21:2atm ir=0 M/ Q7 7 2[m2@6t5vkHz X h?2 };m 2 b?Qrb i?2 #m##H2 ~ /Bm
"2bT2+i iQ iBK2-7Q°/Bz2 ' 2Mi MmK2 B+ H K2i?Q/bX

FBHH #2 M2:H2+i2/- /2bTBi2 #2BM; BKTQ i Mi 2tT2 ' BK2Mi HHv M/
i2KT2' im 2b ;2M2" i2/ BMbB/2 i?2 #m##H2X q2 rBHH bbmK2i? ii?:
Q7 bT?2'B+ H~ IRF ©F:01fBblon " QmM/2/ #v HB[mB/r i2° i iKQbT?2"

7i2°? pBM; p2'B}2/i? iQm  +Q/2Bb+ T #H2 Q7T Q/m+B8&f; bi M,
UTT2M/BA-*r2 T2 ' 7Q K2/ i?2 bBKmH iBQM Q7 bBM;H2 bQMQHMKBM
h?2 i2bi + b2 Bb BMbTB 2/ #v "' 2MM2 - >BH;@ MWI2BIBii 2?3 @77b 2VIU KyQ Kk
#m##H2 rBi? M BMBRB=HM:5 mBnmBOMQ7bT?2 B+ H ~ RF=@NVImMBMBp2M
rBi? T 2bbm 2 bB;M HPQF1RatBIMV/Q7 7 2[mM2R6:HKHz X aT?2 B+ H
bvKK2i'v Bb bbmK2/- M/ i?2 bBKmH iBQMOBR Q2/FIQ "iIR2Q & MviX 2hQ

bi M/IBM; r p2 Q7 RJHB2mth2 ir=0- i?72 KTHBpn/Q7 i?2 bBMmbQB/
/"BpBM; Bb +QKTmi2/ mb&MM2 [ B @M BM i?2 .B"B+?H2i #QXEM/ v -
X2 QL2mK MM 7Q i?2 /B Hp2HQ+Biv Bb 2KTHQV2/X h?2 ;°'B/ b’
TT QtBK i2Hv Rk3 +2HHDb T2 BMB IR=HK ##QM BB MKQMQ iQKB+ N
; b-bQ Bib " iBQ Q7 bT2=BBX?iB BBb+Qmb M/ + TBHH v 2z2+ib

++QmMi BM i?Bb bBKmélbBOMX?BBEM#ELH2 ° /Bmb b 7mM+iBQM C(
Qb+BHH iBQM +v+H2X Pm™ "2bmHib "2 +QKT "2/iQ i?7Qb2 Q7 "'2M
88 M/ w?2Qm S QbT2 28iBMKYKYyA B K2 + b2X h?2 7Q K2 mi?Q b
_ VH2B;? ivT2 2[m iBQM iQ Q#i BM i?2B" "2d¥Vm IH? BJHH n?2 /MY iib2B Mmii; T
T2 7Q K2/ .La Q7 i?2 #m##H2 BMi2 BQ - BM+HmM/BM; M 2[m iBQM 7
E2HH2 @JBFbBb 2[m iBQM 7Q" /2b+ BTiBQM Q7 iZ2ZXh22H¥Mm#¥ #B@
}'bi 2tT M/b BbQi?2 'K HHv- i?2M pBQH2MiHv +QHH Th2bX GB;?i Bl
/IB # iB+ +QHH Tb2X 7i2 #QmM+2b HbQ Q++m ™ mMiBH M2r Qb+
b?Qr "2 bQM #H2 ;°22K2Mi-T "iB+mH "Hv #2ir22M i?2 +m "2Mi M/
83 #2+ mb2 #Qi? i F2 BMiQ ++QmMi i?2 'K H/BbbBT iBQMX h?2 27
Tm'i?2° /| KTBM; U2bT2+B HHv 7Q " i?2 7i2°'#QmM+2bV i? M "' 2MM2
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6B;m 2V S 2bbmp;§)2BMbB/2 i?2 bT?2 "B+ H ~ bF rBi? "2bT2+i iQ iBK2X U#V w
TMiR2 50m - Q++mTB2/ #v i?2 Qb+BHH iBM; #m##H2-i?2 " /Bmb Q7 r?B+? Bb /2M

B8r?2Qi'2 i2/i?2i?2°K H/ KTBM; QMHv TT QtBK i2HvVX h?2 +m 21
#Qi? BMbB/2 M/ QmibB/2 i?2 #m##H2X h?Bb Bb r?vr2 HbQ b22 7n
"2bmHibi? M BM w?Qm S QBBBX hi?RMKMQQIRWHKYA2ZY mb2 +QMbB/2 b i
#2 QMHvV r2 FHv +QKT 2bbB#H2- bQ i?72 KQmMi Q7 i?2 #m##H206b |
/B iBQM Bb mM/293KKiBK i2/ (

6B;md2b?Qrb i?2 T 2bbpr;t3 B2AHOB/2 i?2 bT?2 B+ H ~ bF rBi? 2bT
PMi?2 H ;2 b+ H2- QM2 +H2 Hv 2+Q;MBx2b i?72 bBMmbQB/ H / E
/| "FiQ HB;?iX i/Bz2 2Mi iBK2b- QM2 b22b i?2 T°QT ; iBQM Q7 ?B
bi® B;?2i HBM2b-i?2 bHQT2 Q7 r?B+? Bb i?2bT22/ Q7 bQmM/ BM i?2
/IBb /p Mi ;2 Q7 i?2 T°2b2Mi +Q/2 BM bBKmH iBM; +QmbiB+ HHv /
Q7 2KBii2/ T 2bbm 2fb?Q+F r p2b i i?2 #QmM/ v r?B+? bTm BQmb
T°Q+2bbX h?Bb Bb r?v QMHvVv QM2 Qb+BHH iBQM +v+H2 Bb bBKmH
i? M kyyy iBK2b i?2 BMBiIiB H ~ /Bmb Q7 i?2 #m##H2X qgBi? + 271
QmiMH 25 s - i?2 }bi 2KBii2/ b?Q+F r p2 B RR~2#M2/Bbh + B2/ # +F
b 27 +iBQM r p2X >Qr2p2 - bBM+2 i?72 MmK2 B+ H/QK BM Bb
T Q+2bb 2K BMb BMi +i-r?B+?2 rQmH/ MQi #2 i?2 + b2 ? /i?2 bBKm
/IBIiBQM H Qb+BHH iB@MBbv+HREKEBMMOM i?2 "2;BQM Q7 BMi2 2bi
Qb+BHH iBM; #m##H2X h?2 #m##H2 ~ /Bmb Bb /2TB+i2/ #v i?2 2/ HI
T 2bbm 2fb?Q+Fr p2bi? ir2 Dmbi/Bb+mbb2/ "2 2KBii2/ ii?2 KQK2
r2HH b ibm#b2[m2Mi +QHH Tb2b 7 QK i?2 7i2°#QmM+2bX h?2 + Ti
Bb QM2 Q7 i?2 /p Mi ;2b Q7 i?Bb RBBIIX Qp2 Qi?2 b (

6B;m3B?Qrb i?2i2KT2" im2-BMHQ; b+ H2=0 i D27#mMt#IBD M2 O T iB
11?72 KQK2Mi Q7 i?2 K BM #m##H2 +QHH Tbh2-i?2 i2KT27500K 2 T2 FL
h?BbBb bQK2r? i ?B ;2300 M7iZ2M "2T&N-2Mi +QMbBbi2MiQ /2 Q7K
rBb2X h?2 "2 bQM 7Q" i?2 HQr2 i2KT2 im 2 BM 2tT2'BK2Mi HB2b
2Mi2° i?2 #m##H2 M/ 2/m+2 i?2 2z22+iBp2 TQHvIi QTB+ 2tTQM2Mib
/IQ2b i?2 beX( =0 HbQ BM+ 2 b2b i2 +? Q7 i?2bm#b2[m2Mi +QHH
;- /m HHv /2+ 2 bBM; BM p Hm2 bBM+2 i?2 2#QmM/b M/ +QHH Tb2l
iBK2/m2iQ pBb+Qmb- +QmbiB+ M/ i?2°K H/ KTBM;X
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8X LmK2'B+ H 2t KTH2b

8XRX aT?2 B+ H_VH2B;? +QHH Th2

oyy AM i?Bb b2+iBQM-r2 T2 ' 7Q KbT?2'B+ HHv bvKK2i'B+ bBKmH iBC
H2KeRX "mi "~ i?2°-i?2 +QMi2Mi Q7 Qm > #m##H2 Bb ; b2Qmb BMbi2
BMBiB HHv HQp BMER2B/MRmM ?2 #m##H2- i?2 H ii2° +QHH Tbh2b M/ T2'7
+v+H2b #27Q 2 "2 +?BM; M 2[mBHB# BmKbi i2-T QpB/2// KTBM; K
2°'rBb2-i?2 #m##H2 F22Tb Qb+BHH iBM; BM/2}MBi2HvVX AM i?2 +m"~
oys 1272 222+i Q7?2 ii° Mb72 QM i?2 +QHH Th2- b +QKT h2RiQ7QmM-2F
pBb+Qmb M/ + TBHH v 7Q AMbT “2ABAIMH2+ie2X% QKT "2 i?2 K tBKm'
T2 4?2 #vi?2 #m##H2 11?22 2M/ Q7 i?2 } bi +QHH Tb2 T? b2X *QM+
Bib KBMBKMK pQHmMK2 r?B+? r2 HbQ +QKT "2X
g2 bi i #v i?72Q 2iB+ HHv T 2/B+iBM; i?2 #2? pBQm Q7 i?2 #m##
ory 1?72 /B # iB+ M/ BbQi?2 'K H#m##H2 "2bTQMb2 Q7 #m##H2 BM M
BMi?2 #b2M+2 Q7 bm 7 +2 i2MbBQMX 6Q" i?Bb 2M/-r2 r'Bi2 i?2 +
2M2 :vBM i?2 HB[mB/-

1 1
@@t |§u|2 +r |§u,2u| = r (p u); UskV
M/ r2 BMi2; i2Qp2 i?2r?QH2 HB[mB/ pQHMK2 mbBM; : mbbdb i?2
dE .
S = F (u)di=  pu nds; usjv

r?2 2= %|u|2dV|X h?2 HB[mB/ pQHMK2 Bb 2M+HQb2/ #2ir22M irQ bm 7
ore BOb MMB7Q K, i?2BMi2°7 +2-r?2 2BM #b2M+2 Q7 bm 7 +2 M/ pBb+
i? 1Q7 0?22 #pp##WRi?22 7 -~ rv#QmM/ "vr?2°2i?22T 2bbm 2 Bb bbmK
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6B;m 2UNY LQ 'K HBb2/ K tBKmK T'2bbm™2 +?B2p2/ #vi?2 #m##H2 ii?2 2M/ Q7 Bi
Q7i?2 K tBKmK J +? MmK#2> BM i?2 bBKmH iBQMX h?2 /B # iB+ M/ BbQi?2 K Hi
8e M/8d "2bT2+iBp2HvX U#V LQ K HBb2/ KBMBKmMK pQHmMK2 "2 +?22/ #v i?2 #m##H
J +? MmK#2  BM i?2 bBKmH iBQMX

M/ 2[m Hi® h2mb- @[X M #2 2 /BHv BMi2;" i2/ BMIBKM#2M22M
“#Bi° v BMbi Mi-

V(1)

Ex(t) = ' (P1 Po)dW; usov

0

r?22r2? p2BKTQb2/i? ii?2BMBiIiB HFBM2iB+2M2 ;vBMi?2 HB[mE
oo K bb +QMb2 p iBQM, BYSIBEMK A7 r2 2p Hm i2 i?Bb 2tT 2bbBQM 7Q°

iBK2 ir?B+? i?2 #m##H2 2 +?2b Bib KBMBKmK pQHmMK2 M/ i?2 HE

i?72M -
Viin

Pr (Vmin Vo) PpdV, = 0; ussgyVv
Vo
reB+? + M #2 BMi2; 12/ 7Q° FMQrM "2H iBQM #2ir22M 1?2 #m##H?:
BMbi M+2-B7r1r2 bbmK2 TQHVi‘MB-pOWO‘(QJ+/ZBJWZiH3i+?2M)2V- i?72M

V,

Pr (Vmin Vo) + o 01 ViV, =0; U8eV
e T?B+? Bb MQM@HBM2 Vi2.[m MM b2222QKTmi2/ mbBM: Mv "QQi ]
"Bi?KX h?2 K tBKmMKpJx 20BB2R2/ #Vv i?2 #m##H2 1i?Bb BMbi MiBb BK
MmMbBM; i?2 2H iBQM #2ir22M T 2bbm 2 M/ pQHmMK2 BKTQb2/ #v TQ

BMi?2 BbQi?2 pkpH BBKBIi/ i?72 2bmHiIBM; 2[m iBQM Bb

Vmin

=0: us8dvV
Vo

Pr (Vmin Vo) PpoVoln

6Q  i?2 bBKmH iBQMb- M B  #m##HR,+B0? nM BN BINBBHB WBm B/ rB

oy T 2bbpn=P:1barX h?2 bm "QmM/BM;: HB[mB/ Bb bl mRIFIEK#2BiR2" i
/2MbBR098:21kg=nf X aBKmH iBQMb 2 /QM2 7Q" rB/2  M:2 Q7 HB[m
PL=m 2 [2100]X AM HH + b2b- i?2 #m##H2 Bb BMBiB HHv bmTTQDb2/ it
rBi? i?2 bm "QMM/BNGHh?2 /QK BM bBx2 Bb b2i iQ e9 iBK2b i?2 BME
HM#H#H2- M/ i?2 2KTHQV2E RgQ024XiBONM BAhbmK MM #QmM/ v +QM/B|
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sis BKTQb2/ 7Q" #Qi? i?2 T'2bbm™ 2 M/i?2 " /B Hp2HQ+Biv +QKTQM2M
bBKmH iBQMX
6B;mN2b?Qrb i?72 MQ K HBb2/ K tBKmK T 2bbm 2 "2 +?2/ BMbB/2
Q7 i?2 } ' bi +QHH Tb2 T? b2- b 7mM+iBQM Q7 MaRxK=tBKma< J +? N
r?2 @4, = pp(Mo=Vinn) Bb i?2 K tBKMK T 2bbm 2 +QKTmiZ}, MBPBR#i Bl
ooy 1?72 /B # iB+ i?28evMP, = pid, =, = ;Bp2M #v i?72 BM+QKT 2bbB#H2
i?72 BMBiB HT 2hbm BM+iRQb2b-i?2 +QHH Th2 Q7 i?2 #m##H2 #2+Q
+QKT 2bbB#BHBiv2z2+ib rBHH #2+QK2 Km+? KQ 2 BKTQ'i MiX h?2
bBQMH2bb MmK#2" Bb i?72 7Q 2K2MiBQM2/ K tBKmMK J +?2 MmK#2 X
bBKmH iBQMb-r?2"2i?2 i?2°K H+QM/m+iBpBiB2b Q7 #Qi? ~mB/b
908 TBi? 1?72 /B # iB+ i?72Q MaihQ XbkKoHMH2 H ii2° MmK#2  BM+ 2 b2b- i?2
T'2bbm 2 +?B2p2/ BM i?2 bBKmH iBQMb #2+QK2b H2bb i? Mi? i T
/B # iB+ i?20Q8&2[XQ 2 BKTQ'i Mi 7° +iBQM Q7 i?2 #m##H206b BMi
/B i2/ pB T 2bbm 2fb?Q+F r p2b iQ i?2 bm " QmM/BM; HB[mB/X h-
H2bb +QKT 2bbBQM- M/ 2 +?2b KBMBKmK pQHmMK2b i? i "2 H “;2
9sy 172Q ' v- b + M #2 b22N,eXBM 232 22 i /BzmbBQM #2ir22M 1?2 T? b2b
++QmMmMi- i?22 #m##H2 Bb +QKT 2bb2/ 7m i?2 X b 2tT2+i2/-i?2 2D
+Q/2 BM }INM@2bHB2 BM i?72 2Mp2HQT2 /2HBKBi2/ #v #Qi? i?72Q B2b-
#2+QK2 T'QKBM2MiX i Km+? H ;2 ° T 2bbm 2 " iBQb-i?2 VH2B;?
PBQH2Mi-rBi? Km+? ?B;?2 (WP X2 a2HANFRIV?2 S2+H2i MmK#2°
sss bPe = Ro(pr =)= thg 1?2 2ng Bb i?2 i?72°K H /BzmbBpBiv Q7 i?2 ; b- #:
H ";2°X h?Bb K2 Mbi? ii?2°"K H/BzmbBQM ? TT2Mb i Km+? HQM;
Pp2+iBQMX h?2°'27Q 2-i?2°KH HH@J +? b?QmH/ +QMp2 ;2iQr /b E
b22KbiQ#2i?2i"2M/BM Qm  bBKmH iBQMb b rRNM BbRMHBI/ #Hb+R2H
i? i Hi?Qm;? i?72 T2 F T 2bbm™2b "2 +?22/ /m"BM; M BbQi?2 K H +C
sey 17Qb2 Q7 M /B # iB+NQWA22}BMI2 Mek PWER ;1) Bb bK HH2 bBM+2
#m##H2 pQHmMK?2 "2 +?22/ ii?22M/ Q7 i?2 +QKT 2bbBQM Bb bK HH2
NtVX AM/22/- QM2 rQmH/ 2tT2+i i?2 BMi2™M H2M2 ;viQ #2 bK HH2
?2 iBb2p +m i2/ 7 QK i?2 #m##H2X

8XkX "m##H2 +QHH Th2 M2 ~ "B;B/ #QmM/ "v
9es aim/B2b Q7 +QHH TbBM; #m##H2 M2 ~ "B;B/ #Q mRKj-ekef)XmM/b
AMi?2T 2b2MirQ F-r2 HbQi +FH2Bi-rBi? bT2+B H7Q+mb QM i?:
~mt + Qbb i?2#m##H2X tBbvKK2i "B+ bBKmH iBQMb Q7 +QHH Thbl
"B;B/#QmM/ v "2 T2 7Q K2/X h?2bm "QmM/BM; HBfnrB/aBb bbmK
M, =293:15K - rBi? /2MbpBINB:21kg=®X h?2 #m##H206b > /Bmb Bb BMB
say Ro=10 *m- M/ Bib T 2bfggr & F0X h?2 T ~ K2i2'b M/ T QT2'iB2b Q7 i?
"20?22M "2M/2 72/ IBK2WRHBQQMH2pb #yo MM, X hBK2b rBHH i?72 27Q
“2T 2b2Mi2/ b KmHiIBTH2b Q7 i?2 _tvH@:BILR.t @Hpd) ' Fb@MBKRi2"
Bb bmTTQb2/iQ #2 BMpBb+B/-rBi? ?vTQi?2iB+ Hbm 7 +2 i2MbBC
We= pRo= =1000X h?2 #m##H2 Bb BMBiB HHv bmTTQb2/ iQ #2 BM i7?
oas 172 bm " QMMYyBW;b M/ rBi? [/2MbpHv€1G00X h?2 /QK BM bBx2 Bb b2i
iBK2b i?72 BMBiB H  /Bmb Q7 i?2 #m##H2- M/3?R26G-HQVE/ HHWQ H |
+Q b2M2/ 7 7T QK IRPZ #FaM ABIt28)XA A2 #QIIQK #QmM/ "v ? b 1?72 +QM
Q7 'B;B/r HHOBXEX x2 QT 2bbm™2 ;" /IB2Mi BM i?@M@2Z&KVEK /B "~ 2
h?2iQT M/ B;?21#QmM/ "B2b ? p2Qmi~Qr +QM/BiBQMbp2p, 2 r2 BKT
o3y X2 Q MQ K H p2HQ+Biv ;" /IB2Mib M/ p MBUa@\B®Iz=BO?2@y-@r=Dbb2b Ui
‘B ?@y=@r=0-@y=@r=0V>X? 22 + b2b "2 bBKmH i2/-r?22i?2 /Bz2 2M
i?72 BMBiB HHBHOAINRM 1?22 #m##H2 +2Mi 2 M/=ICY XBGBIH=R{H D
i?72 bi M/@Qz " iBQ-BibT Mb i22273080H QHBIMiB27 T ~ K2i2'b "2 F2T
b K2X

RN



6B;m 2 &Y, Th?Qib Q7 +QHH TbBM; #m##H2 M2 ° =B ;BU 4a378/M U @BHX 2@ +V
H27i? M/ T M2H Q7 2 +?2 bM Tb?Qi b?QrbB22 i2KP2HOWRiy22+iQ b BM i?2 HB[mB
bi i2/i? ii?2 b+ H2 Q7 i?2 p2+iQ b Bb MQi +QKKQM KQM:bi HH i?2 bM Tb?Qib I
2 +2 + b2X h?2 "B:;?i DAMQrb i®2H"2bbm 2 }2H/X h?2 "2bT2+iBp2 BMbi Mib BM iBK
Q72 +?2 bM Tb?QiX
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6B;m 2 RR/,.BK2MbBQMH2bb ?2 i ~mt + Qbbi?2#m##H2 bm 7 +2rBi? "2bT2+iiQ
ek 7Q  i?2 /Bz2 2Mi bi M/ @Qz " iBQbX U#V LQ K HBb2/ bm 7 +2 "2 Q7 i?2 #m#i
/IBz2 ' 2Mi p Hm2b Q7 i?2 bi M/@Qz  iBQX U+V wQQK "QmM/i?2 KQK2Mi Q7 #m##
bm 7 +2 "2 +?B2p2/7Q /Bz2 2Mibi M/@Qz " iBQbX

h?2 +QHH Tb2 Q7 i?2 #m##H2 Bb / Bp2M #v i? g BMIBiB2Ht h#24H 2n B2
+QKT 2bb2/- Bib BMi2™M HT 2bbm 2 BM+ 2RRbX 2Q bi ivH[2B MWiBR
i?72?m;2BM+2 b2 Q7 i?2HB[mB/ T 2bbm 2 ii?2#m##H2r HHX h?2
i?72 bT?2 B+ H bvKK2i'v Q7 i?2 T 2bbm 2 }2H/- r’ By Rir M/R b22M
r72°'2 M BK# HM+2 BM T 2bbm 2 2tBbib #2ir22M i?2 iQT M/ #QiiQl
+HQb2 i?2 #m##H2 Bb iQ i?2 #QmM/ "v- i?2 KQ 2 BKTQ' i Mii?Bb Bl
+ M HbQ #2 b22M BM i?2b? T2 Q7 i?2BMM2 D2ii? iTB2 +2bi?2 #nm
#QmM/ “v- M/ r?B+? #2+QK2b i?BK+R22 Z@#BK 2HR2+?2b Bib KBMBKn
bbQ+B i2/ rBi? i?2 ?B;?2bi BMi2 M HT 2bbm 2 M/ i2KT2 im 2X h
i?72 #QiiQK r HH Q7 i?2 #m##H2 M/ # 2 Fb Bi BMiQ R¥IRgBMH bi m
RBVX h?2 K BM /Bz2 ' 2M+2 #2ir22M i?2 T 2bbm 2 M/ i?2 i2KT2 im"
7 B Hv MmMB7Q K BMbB/2 i?2 #m##H2- r?BH2 i?2 H ii2° Bb 7mM+iB
Bb +QMIiBMMQmb + Qbb i?2 #m##H2 BMi2 7 +2c i?72°27Q 2- i?BM
bKQQi? i MbBiBQM #2ir22M i?2 BMbB/2 M/ i?2 QmibB/2 Q7 i?2 #m#
+ M #2 #2ii2° /BbR2/2422 b2b URW BBV bQ i? ii?2 #m##H2 r HH KC
BbQi?2 'K H M/ MQi /B # iB+X h?2i2KT2 im 2Q7i?2HB[mB/? "/H
pB+BMBiv Q7 i?2 BMi2 7 +2 QrBM; iQ i?2 Km+? ?B;?2 i?2 K H+QM/

AiBb Q7 BMi2 2biiQ +?2+F i?2 7?2 i~mt + Qbb i?2 #m##H2 BMi2

iBQb- M/ +?22+F r?2i?2 i?2/Bz2 2M+2 BM i?2 #m##H2 b? T2- M/
Q MQiX G2ii?2 #m##H2 #2 Qm™ +QMi " QH pQHmMK2X AM i?2 #b2M:
+QMbB/2°2/ b +HQb2/i?2 KQ/vM KB+ bvbi2KX h?2 }'biHTr Q7 i?:
rBii2M b-

du=Q W, ug3v
re2 2= e Bbi?2BMi2 M H2M2 ;vQQI?R?22#mBARHB2/ iQ i?®Wbvbi2K
i?72 K2+? MB+ HrQ F /QM2 #v i?2 bvbi2K /m2 iQ T 2bbm 2 /Bz2 2M+

kR
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iBK2-2 +?2 Q7 i?72 #Qp2i2 Kb Bb 2tT 2bb2/ b 7QHHQrb-

du_ d

el edV; UBNV
%?: g ndsS; UeyV
@W_ dv.

@t pa. UeRV

6Q° T2 72+®ism{ 1)- M/bBM+2i?2T 2bbm 2 BMbB/2i?2 #m##H2 E

83 /2°Bp2/ rBi? "2bT2+i iQ iBK2- vB2H/b M 2tT 2bbBQM 7Q" i?2 ?

BMi2 7 +2- . g "

_ P )

q ndS——1Va+—1a.

6B;MRRb?Qrb i?2 ?22 i ~mt + Qbb i?2 #m##H2 bm 7 +2 7Q  i?2 /B.

X b T 2pBQmbHV KBRIBPQM2MHY T ~ K2i2 i? i +? M;2b #2ir22M i?:

i?72°27Q°2i?2 7?2 i~mt TT2 "'biQ#2 7mM+iBQM Q7 BiX L K2Hv- i?:

rBi? /12+° 2 bBMEB;RBRb?Qrb i?72 MQ K HBb2/ bm 7 +2 "2 Q7 i?2 #m#

iQ iBK2X b i?2 #m##H2 +QHH Tb2b- Bi /2pB i2b 7°QK i?2 bT?2 B+

/IBb+mbb2/ K2+? MBbKbX h?Bb/27Q K iBQM Bb KQMBH IQKBW 2MBi; 72

#m##H2 bm' 7 +2 "2 b+ M #2 b22M 7TRQKX?1R2?BM LI UG i@ 2m i?22" -
#2ir22M #Qi? T? b2b- M/ i?2°27Q°2iQ H ;2?22 i~mtX

UekV

eX *QM+HmMmbBQMb M/ QmiHQQF

AMi?Bb T T2 -r2T 2b2Mi2/ ;2M2° HBb iBMTQ2pBX riliHHa J /B?#
bQi? iBii F2bBMiQ ++QmMi ?2 i/BzmbBQM #2ir22M i?2 /Bz2 2Mi -
irQ@r v +QmTH2/ bvbi2K Q7 2[m iBQMb 7Q" T '2bbm™ 2 M/ i2KT2" i
BKTHB+BiHv mbBM; KmHIiB; B/ bQHp2 X .Bz2 2Mii2bi + b2br2 2
BKTH2K2Mi iBQM Q7 i?2 i?72°'K H 2z2+ibX M 1Tbi2BM@SH2bb2i HI
i2KT2 im* 2 ;" /B2Mi 2tBbib + ' Qbb i?2 #m##H2r HH M/ /' Bp2bi?2 ~
Q7 i?2 #m##H2 ° /Bmb Bb b?QrM iQ +QKT "2 r2HH rBi? bT2+i  H k
HbQ 2T Q/m+2b 7°22 bK HH KTHBim/2 Qb+BHH iBQMb Q7 bT?2
" /Bmb /2+°2 b2b- i?72 S2+H2i MmK#2" bbQ+B i2/ rBi? i?2 #m##H2
M HviB+ HbQHmMIiBQMb i?2 27Q 2T 2/B+i i MbBIiBQM 7 QK /B #
;QQ/ ;7 22K2Mi #2ir22M i?2 bBKmH iBQMb M/ i?2 i?2Q v Bb +?B2
"2bmHib Q7 bBM;H2 bQMQHMKBM2b+2Mi #m##H2 Ua"aGV BM bi M
.LaBb +QKT "2/ rBi? i? iQ7 Qi?2 K2i?Q/bBMi?2 HBi2 im 2X "2bB
2z2+ib- Qm® +Q/2 2t?B#Bib i?2 bi'QM:2bi / KTBM; b +QKT "2/ iQ i
#2+ mb2 Bi bQHp2b 7Q" i?2 +QKT 2bbB#H2 2z2+ib BM i?2 HB[mB/-
2KBbbBQM Q7 b?Q+F r p2bX IbBM; i?2 bQHp2 - i?2 bT?2 B+ H _ vF
rB/2° M;2Q7 T 2bbm 2 iBQb b?QrBM; +QKT "'BbQM #2ir22Mi?2 K
6Q ?B;? T°2bbm 2 ~ iBQb-i?2 +QHH Th2b #2+ K2 Km+? KQ 2 pBQH:
HBKBi- 2p2M r?2M i?2 K H/BzmbBQMr bi F2ZM BMiQ ++QmMiX 6BN
Q7 #m##H2 M2 ° "B;B/#QmM/ 'vr bbim/B2/- ;BpBM; i?2 +? M;2 Q
i?72 bi M/ @Qz /Bbi M+2X

h?2 T'2b2Mi rQ F 2ti2M/b i?2 TTHB+ #BHBiv Q7 i?2 HH@J +? |
+QKT 2bbB#H2 KmHIBT? b2 ~Qrb r?2°2 i?2 K H 2z2+ib "2 "2H2p M
bim/vQ7i?2°K H #H iBQM #v K2 Mb Q7 #m##H2 BM+2TiBQM M/ +Qt
i?72 +m 2Mi BKTH2K2Mi iBQM Bb QM2 bi2T 7m i?2 iQr /b i?2 bBl
2t KTH2X 6mim 2 rQ ' F +QmH/ #2 i?2 2ti2MbBQM Q7 i?2 HH@J +? b
M/ T? b2 +? M;2-r?B+? rQmH/ HHQr i?2 bBKmH iBQM Q7 TH2i?Q
HH i?2 T 2pBQmb 2z2+ibX

Kk k
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6B;m 2 XWRKBb };m 2 /2TB+ib jtj bi2M+BH- M/ + M #2 M HQ;QmbHv 2ti'm/2/ i
/IBK2MbBQMX h?2 i2KTR " Mmhmi22pHmMK2 ¢° ¥2BQMH@+2Mi 2/ M/ b?QrM BM #H +
i?72i?2°KH+QM/m+iBpBiv M/ i?2 ;" /B2Mi Q7 i2KT2  im 2 "2 /2}M2/ b7 +2 p2+if

+FMQrH2/;K2Mib

h?2 mi?Q b rQmH/ HBF2 iQ i? MF M/ 2 S 'QbT2'2iiB7Q 7" mBi7
H2 /BM;iQi?2b2 "2bmHib? b 2+2Bp2/ 7mM/BM: 7°QK i?21m QT2 M
M/ AMMQp iBQM T Q;" KK2 mM/2  i?2J] "B2 aF"Q/QrbF @*m B2 :  \
h?Bb rQ Fr b+ B2/ Qmi QM i?2 M iBQM H2@BM7  bi'm+im'2Q7 a
+QQT2 iBQM-i?2 +QHH #Q  iBp2 A*h Q' : MBx iBQM 7Q" .mi+? 2/m-

*Q/2 p BH #BHBIiv

HH i?2 +Q/2b M2+2bb 'viQ 2T Q/m+2 i?2 "2bmHib T 2b2Mi2/ Bl
" bBHBbF 6b BIX/#Qt (

mi?Q P_*A.b
uQmbb27 iiMb,ffQ +B/XQ ;fyyyy@yyyk@jdey@jedN
L2iIH27 GQRED-,ffQ +B/XQ ;fyyyy@Qyyyj@9Rj3@kk88

MB2H 6n?Phi2b-ffQ +B/XQ ;fyyyy@Xyyk@RdIAR3@d3Ny

TT2M/Bt X .Bb+ 2iBx iBQM Q7 i?2 +QM/m+iBp2 i2 K

AMi?Bb TT2M/Bt-r2 T'QpB/2i?2 /Bb+ 2iBx iBQM K2i?Q/ Q7 i?2 +
e-3 MRYX h?2 i2°KBM [m2biBGM Bgkr T)X h?2 i?2 K H+QM/BbiBpBi

K]



[2}YM2/ b 7 +2 p2+iQ b?2QrM BAMRK2AIBBW I} @KZI mi2/ mbBM; M "Bi?K2
k= Ciki+(1 GCi)kp-r?2C2 Bbi?27 +2pQHMK2 7" +iBQMBMi2 ' TQH i2/ 7"
+2HHDbky Nk, 2i?2i?2 K H+QM/m+iBpBiB2b Q7 i?2 HB[mB/ M/ ; b

g = GurCi g Gutl
Ky = Ci; +2Ci+]_;j K+ 1 Ci; +2Ci+1;j Ko:
= LIE gy g ST
K Ly = Ci; +2Ci;j 1o 1 Ci; +2Ci;j ZI

h?2 T°2b2M+2 Q7 i?2 BMi2 7 +2 Bb i?mb i F2M BMiQ ++QmMi b bm
7 +2b BM i?Bb QM2@~mB/ 7Q KmH iBQM Bb i?2M :Bp2M #v-

g = krTri= ok o Timo
Qurg = Koyl Ty = Ky Toag Ty ;
¢ = KTy = g o T
Q= Kor T, = Kk, o i
h?2°27Q 2-r2 rBHH ? p2i?2 2?2 ii Mb72 i2 K 2pi;jgmbi2/ ii?2 +2HH

r q= qx"'l;j q>;(j +q)§/j+1 qYJ U XRV

Hi2'M iBp2Hv- QM2 +QmH/ 2KTHQk = (C;i#GNMB +C; pRy) 12-7Q" i?22
i?72°K H+QM/m+iBpBiRY 6B Qi? p2° :BM; K2i?Q/b 7Q  i?2 i2bi +
9XRh?2 "2bmHibb?2Qr T 2iiv;QQ/ ;"22K2MirBi? K2°2Hv bK HH/Bb

ses P2 ;BM; K2i?Q/b- bb?QrM #vi?2 xQQK2/ pB2rQp2°i?2 " 2;BQM /2H
#QtX AM i?Bb + b2-i?2 "Bi?K2iB+ K2 M b22Kb iQ }i #2ii2  rBi?i?2 a
r2/QMQiK F27m’i?2° +QKK2Mib QM i?Bb K ii2 - H2 pBM;i?2 2 /2" |
p2° ;BM; K2i?Q/b-bBM+2 QM2 KB;?i #2 #2ii2°i? Mi?2 Qi?2° BM bT2
bim/vrQmH/i?2M #2 M22/2/iQ b2iiH2i?2 +?QB+2-r?B+? Bb #2vQM/

8dy

TT2M/Bt "X aT2+i H K2i?Q/

qBi? i?2 bbmKTiBQMb r2 K 9 %M Mnb PBQBIDPM2 “2/m+2/iQ i?2 TQHHQ
bbmKBM; bT?2 B+ HbvKK2i v-
" #
p @T 1 @T° k@ ,@T )
1T @t p g @r rar ' @r’ U"XRV

R= —— 4— : u"XkVv
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6B;m 2 X®RjBb };m 2 /2TB+ib i?2 b K2 i2bi + b2 kX2hQM2HBM}+m P2 Bb i?2 aT2
K2i?Q/ bQHMIBQM-i?2 Q° M:2 K "F2'b 2T 2b2Mi i?2 MmK2 B+ H bQHmMIiBQM 2K
i72°K H+QM/m+iBf/BA2 V2HHQr K "F2 b 2T 2b2Mi i?2 MmK2 B+ H bQHmMiBQM 2K
7&X h?2 BMb2i Bb xQQK2/ pB2r Qp2  i?2 "2;BQM /2HBKBi2/ #v i?2 #H +F / b?2/ ;

Ai Bb MMK2 B+ HHv +QMp2MB2Mi iQ i*2 i i?2 T'Q#H2K b i? i Q7 }
7QHHQrBM; +QQ /BM i2 K TTBM;-
= ' U"XjV
Y= Ry j
h?2 2[m iBQMb "2 i?2M i° Mb7Q K2/ iQ-
" #
p @, 1, @T° R@T_ 4, @ ,@T

T =y -9 = “y= = = , U"X9ovV
1T @t p RZ @y Ry@y Rzyz@yy@y
Rz—l—QQT : u"xsv
p R@yyzl

q2 MQr ii2KTiiQ bQHp2 i?2 /p2+iBQM@/BzmbBQM T Q#H2K- i FBN
#QmM/ “v pB bT2+i° H K2i?Q/X hQ i? i 2M/- r2 2tT M/ i?2 i2KT2"
TQHVMQKB Hb-

X

T(ty) = an(t) Tan(y); U"XeV

n=0
72 By, 20?2 *?22#vb?2p TQHVMQKB HbX LQiB+2i? i QMHvV 2p2M TQ
2M7Q +2 i?2 bvKK2i'v#QmM =0 X /BNBOIMimi2 2XEBMHG QMn iBQM
"X9M/ i?2 "2bmHi Bb 2p Hm i2/ ii?2: mbb@GQ# iiQ +QHHQ+ iBQM

Yn = COS Q_N c n=1;2::N: u"Xdv

h?Bb VERH/@MTH2/ P.1b Q7a?2fi@)2 7Q° NP21 +Q2{+B2MibX h?2 H
2[m iBQM Bb +QMbi m+i2/ 7 QK i?2 +QMbi Mii2KT2=1imi2B€mrd/ v

k8



6B;m 2 *XR®, KTHBim/2 Q7 i?2 bi M/BM; g 2brbn®2M @2K HBb2/ #v i?2 KTHBim/2 C
/I"BpBM; bBiM b 7mM+iBQM Q7 i?2 /BK2MbBRYM#Rbib?? bXI2B2Z HBM2 Bb +QKTmi:
2[m iBQM

/12°"Bp2rBi? "2bT2+iiQ iBK2-
X
anTon(1) =0: U"X3vVv
n=0
gBi? i?2 [/12/ P.17Q i?2 #m##H2 ~ TR&M2- 2[p2 iBBQAMi2K Q7 LYK +Qm’
}biQ /2  P.1b-r?B+? Bb HBM2 "Bb2/ M/ i?2M BKTHB+BiHv BMi2;"

svy TT2M/Bt *X ai M/BM; r p2 BM Tm 2 HB[mB/
h?2 BMpBb+B/ 1mH2" 2[m iBQMb-BM bT?2 B+ HHvV bvKK2i B+ 7°
1 @p_ 1(ur?).

I—qz@t— 7 @r’ U*XRV
@Qu_ @p x
@t @r U*XkV
h?2 #QmM/ v +QM/BiBQMb "2
u(r=0;t)=0; U*XjVv
p(r=Ry;t)=p1 + psin(it); U*X9vVv

r?2°@ Bbi?2 iKQbT?2 B+pl ZhMBDBM; KTHBIiM227 [m2M+v Q7 i7
+QmbiB+ bB;M HX h?2 bi M/BMde$2 bQHMIBQM Bb (

v P 1 R, sin (kr) _ .
u(r;t) = o SnKkR.) T cos kr) T cos(t); U*X8V
1 Ry . :
- = . - - | . *
p(r;t)=p1 + P sn(kR,) T sin(kr) sin(lt); U*XeV
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8N8

eyy

ey8

eRy

eR8

r?2R=1=c, Bbi?2r p2MmK#2 X h?2 KTHBIim/2 Q7 i?2 bi M/BM; T 2bb
Q71i?2 ~ bF i?mb Bb
P(r=0 p1 _ Pa _ kR:i |
P pr sin(kRy )
g2 i2bii?2 + T #BHBivQ7Qm +Q/2iQT Q/m+2i?2+Q "2+i KTHBiIim/
ir=0X h?2 7 °2[m2M+v Q7 i?2 /"BpBMs 1OBQOWHAH BM /bRibiQKTHBIim/2 i
pp =latmX 1[m iBR®Bb b2i b .B'B+?H2i #QmMF =R+ IM/BKB'GIMi BiQ M |
"2 T2'7Q°K2/ 7Q° KmHIRT M2 BHMEDOQQ@rb T2 72+i ;"22K2Mi #2i
2[m iBQIMM/ Qm™ +Q/2X h?2 i?22Q v T 2/B2fRy =@ =QMr MBH2? B HbQ
Q#b2 p2/ BM Qm  bBKmH iBQMbX

u*XdvVv

272 2M+2b

(R)X 6mbi2 - aX SQTBM2i- M HH@K +? K2i?Q/7Q  i?2bBKmH iBQWMN
BMi?2 T'2b2M+2 Q7 bm 7 +2 i2MbBQM- CX *QKTmiX S?vbX jd9 U

(k)JSX a2 - X SB[ma-G b2 @BM/m+2/7Q r /i° Mb72 , 6mM/ K2Mi
Ji2 X h2+?MQHX 9 URV UkyRNV R3yyyNNX

(j))J3JXC H H-JX EX a+? ‘b#2' ;- *X@qgX oBbb2'- . X GQ?b2-G b2 @
pBb+QTH biB+ ~mB/b-CX 6HmMB/ J2+?X 33y UkyRNV 9Nd 8RjX

(9PX CH H-aXGB-JXEX a+? "b#2 ;- uX ZBM- . X GQ?b2- .2bi m
BM/m+2/7Q'r '/i° Mb72 - TTHX S?vbX G2iiX RR9 UkRV UkyRNYV

(8uXa /2-JXCH H- XS QbT2 2iiB-.XGQ?b2-*QrM7Q K iBQM
+HQb2iQ 7°22bm 7 +2-CX 6HmMB/ J2+?2X Nke UkykRV 8X

(e EX J 2/ - h X *QHQMBmMb- gX E'2B/2 - X J tr2HH-JX " BH2v- JQ/.
M HvbBb Q7 +QmbiB+ + pBi iBQM #m##H2 +HQmM/b 7Q #m bi@
KX R9y U9V UkyReV jjyd jjydX

(dGX Pv “i2 :€Hp2x-JX ""B! S0 2x- .X 62°"MEM/2x Bp b- >B:? bT22/
M/ HB[mB/ KB+ Q@D2i BMD2+iBQMb- CX TTHX S?vbX Rk8 UR9\

(3CX a+?QTTBMF- .X 62 "MEM/2x _Bp b- C2i BMD2+iQ b, S2 bT2+]
rBi? H b2 b- /pX . m; .2HBpX _2pX R3k UkykkV RRORYN X

(NEX aX ambHB+F- aQMQ+?2KBbi v- a+B2M+2 k9d U9NONV URNNYy)

(RYGX X "H F2- .X *X :B#bQM- * pBi iBQM #m##H2b M2 ~ #QmM/ "B
RN URV URN3dV NN RkjX

(RRX GQ?b2- "m##H2 TmxxH2b, 77 QK 7mM/ K2Mi Hb iQ TTHB+ iBC(
UkyR3V RRy8y9X

(RKIJX X" 2°-CXgXLmMxB iQ- irQ@T? b2 KBtim 2i?22Q v7Q i?2/:
i° MbBiBQM U//iVBM 2 +iBp2 ;> MmH “K i2 B Hb- AMiX CX JmHiE

(Rj)X am 2H- X #; HH- KmHIBT? b2 ;Q/mMQp K2i?Q/ 7Q" +QK
KmHiBT? b2 ~Qrb- CX *QKTmiX S?vbX R8y URNNNV 9k8 9edX

(R9)X a m 2H- PX G2 JGi v2'- KmHIBT? b2 KQ/2H 7Q" +QKT 2bbB
b?Q+Fb-/2iQM iBQM r p2b M/ + pBi iBQM-CX 6HmMB/ J2+?X 9jR

kd



ejy

ej8

e88

eey

ee8

(R8X W2BM- JX > MiF2- :X q "M2+F2- JQ/2HBM; T? b2 i’ MbBiBQM 7
~Qrb TTHB2/iQ K2i bi #H2 HB[mB/b- CX *QKTmiX S?vbX kkN U3

(ReHX@hX > - gX@:X S "F- *X@JX CmM;- LmK2 B+ H bBKmH iBQMtL
KmHiB@~mB/ KQ/2Hb- AMiX CX JmHiBT?X 6HQr d9 UkyR8V 8 R3:

(RAX EX E TBH - CX "X J2MBFQz- _X M/ "/xBH-aX 6X aQM- .X aX ai:
Q7 /2~ ;" i BQM@iQ@/2iQM iBQM i° MbBiBQM BM ;" MmH ~ K i2 E
6mB/b Rj URyV UkyyRYV jyyk jyk9X

(R3)X a m 2H- 6X S2iBiT b- _X X "2 v- aBKTH2 M/ 2{+B2Mi "2H t
7 +2b b2T " iBM; +QKT 2bbB#H2 ~mB/b- + pBi iBM; ~Qrb M/ b?C
CX *QKTmiX S?vbX kk3 U8BV UkyyNV Red3 RdARkX

(RN)X S2H MiB- EX@JX a?vm2- KBtim 2@2M2 ;v@+QMbBbi2Mi bB
KQ/2H 7Q  ~mB/b rBi? BMi2 7 +2b- + pBi iBQM M/ 2p TQ  iBQM
UKkyROV jjR j8dX

(ky)XIJm "QM2- >X :mBHH /- }p22[m iBQM "2/m+2/ KQ/2H 7Q " +Q|
T Q#H2Kb- CX *QKTmiX S?vbX kyk UkV Ukyy8V ee9 eN3X

(KR)X CQ?Mb2M- 6X > K- S 2p2MiBM; MmK2 B+ H2 Qb ;2M2" i2/ #\
BM +QKT 2bbB#H2 KmHIB@K i2°'B H ~Qrb-CX *QKTmiX S?vbX Kj

(kkaX X "2B;-1XCQ?Mb2M-J BMi BMBM; BMi2'7 +2 2[mBHB# BmK
iBT? b2 ~Qrb mbBM; BMi2°'7 +2 + Tim BM;- CX *QKTmiX S?vbX jy

(kjlax X "2B;-"X #QmH? b Mx /2?-1X CQ?Mb2M- h2KT2 im 2bT Q
BM; #m##H2b M2 ~ "B;B/ bm 7 +2b- CX 6HmMB/ J2+?X 38k UKkyR3V

(k96X sB Q- IMB}2/ 7Q KmH iBQM 7Q" +QKT 2bbB#H2 M/ BM+QKT
BMi2:  i2/ KQK2Mib B, QM2@/BK2MbBQM H BMpBb+B/ +QKT 2
RN8 UKV Ukyy9V ekN e89X

(k83X sB Q- X FQ?- aX AB- IMB}2/ 7Q KmH iBQM 7Q  +QKT 2bbB
#v mMbBM; KmHIiB@BMi2;  i2/ KQK2Mib BB, JmMHIB@/BK2MbBQM
BM+QKT 2bbB#H2 ~Qrb- CX *QKTmiX S?vbX kRj URV UkyyeV jR ¢

(kelX Er i - CX am- CX hX :"0i "bbQM- _X 62/FBr- K2i?Q/ 7Q " pQE
bi2T "2bi'B+iBQM BM +QKT 2bbB#H2 ~Qr- CX *QKTmiX S?vbX kk.

(kdJX uX PQK - X:XJ HM-_X X.X>Q rBix-"XgXaXCQM2b-:X aX
MmK#2 >GG*@# b2/ b+?2K2 7Q  KmHIB@T? b2 ~Qr rBi? bm 7 +.
UKykRV jO9R|X

(k3)X I'# MQ-JX "B# H-aX h M;mv- b2KB BKTHB+Bi +QKT 2bbB#H
Q7 2 H~mB/b-CX *QKTmiX S?vbX 98e UkykkV RRRyj9X

(kN X SQTBM2i- [m /i 22@ / TiBp2 KmHiB; B/ bQHp2 7Q i?2 b2
*QKTmiX S?vbX jyk UKyR8V jje j83X

(jyyX :X aiQF2b- PM i?2 i?2Q°B2b Q7 i?2 BMi2°M H 7°'B+iBQM Q7 -
2[mMBHB# BmK M/ KQiBQM Q7 2H biB+ bQHB/b-h" MbX * K# B/;2

(jR)X "m 2biB- MQi2 QM aiQF2bd ?2vTQi?2bBb- +i J2+?X kke UkyR

k3



e3y

e38

eNy

eN8

dyy

dy8

(jklaX SQTBM2i- :2 " "'Bb, i'22@# b2/ / TiBp2 bQHp2 7Q i?2 BM+Q
+QKTH2t ;2QK2i ' B2b-CX *QKTmiX S?vbX RNy UkyyjV 8dk eyyX

(jj)PX G2 JGi v2'- _Xa m 2H-h?2 MQ#H2@ #2H biBz2M2/@; b 2[m i
UkyReV y9eRykX

(jOhX "m7 i- JX * B H2bB@1bTQbBiQ- .X 6mbi2 - uX GBM;- GX J
X hvi:p bQM- aX w H2bFB- K bb@KQK2MimK +QMbBbi2Mi- pQ|
+QKT 2bbB#H2 ~Qr QM bi ;:2°2/ ;" B/b- *QKTmiX 6HmB/b kR8 Uky

(j8) X a+ '/Qp2HHB- aX w H2bFB- .B'2+i MmMK2 B+ HbBKmH iBQM Q
MMmX 2pX 6HmMB/ J2+?X R URNNNYV 8ed eyjX

(jeYX . X q2vkKQmi?- . XEX@SX um2-*QMb2 p iBp2 pQHMK2@Q7@ ~m|
mH iBQMb QM + "i2bB M@ ; B/b-CX *QKTmiX S?vbX kkN UkyRyV

(jdxX h'v;;p bQM- _X a+ '/Qp2HHB-aX w H2bFB- .B ' 2+i MmK2 B+ H
iBT? b2 ~Qrb-* K# B/;2 IMBp2 bBivS 2bb- kyRRX

(jBX C2KBbQM-JXambbK M-JX "B2MiB-*QKT 2bbB#H2- KmHIiBT?
KQK2Mi Q7 ~mB/ BMi2'7 +2 2T 2b2Mi iBQM-CX *QKTmiXS?vbX

(JINpX aX 1Tbhi2BM- JX aX SH2bb2i- PM i?2 bi #BHBiv Q7 ; b #m##H
*?22KX S?vbX R3 URRV URN8yYV R8y8 R8yNX

(9yPX X 1M ' Q[m2x-*X amM-.X GQ?b2- XS ' QbT2 2iiB-.Xp M/2 J2
Q7 +Qk #m##H2b- CX 6HmMB/ J2+?X d9RX

(ORGX GX : v@Gmbb +- 2+22°+22b bm> H /BH i iBQM /2b ; x 2i /2
+?BKB2- 0QHX 9j- R3yk- TTX Rjd Rd8X

(9k)X S'QbT2 2iiB- GX X **mK- EX gX *QKK M/2 - LQMHBM2 = #m##
aQ+X KX 3jUkV URN33V 8yk 8R9X

(9juX > Q- X S'QbT2°2iiB- h?2 222+i Q7 pBb+QbBivQMi?2 bT?2 B-
#m##H2b- S?vbX 6HmMB/b RR UeV URNNNV RjyN RjRdX

(990X > Q- X S QbT2°2iiB- h?2 /vM KB+b Q7 p TQ  #m##H2b BM +C
6HMB/b RR U3V URNNNV kyy3 kyRNX

(98B X ai B+F2'- X S'QbT2 2iiB- . XGQ?b2-0 HB/ iBQM Q7 M TT°Q
#2? pBQ BM +QmbiB+ HHv /' Bp2M #m##H2b- CX +QmbiX aQ+X

(9edX > Q-uX w? M;- XS QbT2 2iiB-J2+? MB+b Q7 ; b@p TQ #m/¥
UKkyRdV yj9)yjX

(9d)XS ' QbT2 2iiB-h?2i?2 K H#2? pBQm Q7 Qb+BHH iBM; ; b #m#+?
83d eReX

(93aX GB-uXa /2- . Xp M/2 J22-.XGQ?b2-*QKT 'BbQM Q7 #QmM
Q7@~mB/ K2i?Q/b 7Q° +QKT 2bbB#H2 #m##H2 /vM KB+b- AMiX
Ryj3j9X

(INIX JBMM 2°i- PM KmbB+ H B @#m##H2b M/ i?2 bQmM/b Q7 n
Re URY9V URNjjV kj8 k93X

kKN



dRy

dR8

dky

dks

djy

djs

(8y)X "X *?2 TK M-JX aX SH2bb2i- h?2 K H 1z2+ib BM i?2 6 22 Pb+Bl
" hbB+ 1M;X Nj UjV URNdARV jdj jdeX

(8R)X aX SH2bb2i- X S'QbT2 2iiB- "m##H2 /vM KB+b M/ + pBi iBQNM
URNddV R98 R38X

(8k)X S°QbT2 2iiB- h?2 K H 2z2+ib M// KTBM; K2+? MBbKb BM i?2
Q7 : b #m##H2b BM HB[mB/b- CX +QmbiX aQ+X KX eR URV URN

(8j)X 6mbi2 - 6X JQMi2H- J bb i> Mb72  2z2+ib QM HBM2 “r p2 T° Q-
HB[mB/b- CX 6HmMB/ J2+?X ddN UKyR8V 8N3 ekRX

(89GX "2 ; K b+Q- .X 6mbi2 - Pb+BHH iBQM "2:BK2b Q7 ; bfp TQ  #
h> Mb7X RRk UkyRdV dk 3yX

(88JX SX "2MM2 - aX >BH;2M72H/i- . X GQ?b2- aBM;H2@#m##H2 bQ
d9 UkyykV 9k8 939X

(8eaX >BH;2M72H/i- aX : QbbK MM- . X GQ?b2- bBKTH2 2tTH M iBC(C
KBM2b+2M+2-L im 2 jN3 UedkeV URNNNYV 9yk 9y8X

(8d)X 6mbi2 - *X .QT xQ- :X > mF2- GB[mB/ +QKT 2bbB#BHBiv 222+
bBM:H2 + pBi iBM; #m##H2- CX +QmbiX aQ+X KX RKN URV UkyF

(83)X w?2Qm- X S'QbT2 2iiB-JQ/2HHBM; i?2i?2 K H#2? pBQm Q7Y
NyR UkykyV _jX

(8NJX GQ?b2-* pBi iBQM ?2Qib mT-L im 2 9j9 UdykNV Ukyy8V jj j9X

(ey)X hQ2:2H- "X :QKT7- X S2+? - . X GQ?b2-.Q2bri2 pTQ T 2p
M2b+2M+2\- S?vbX _2pX G2iiX 38 UR8V UkyyyV jRe8X

(eRGQ/ _VH2B;?- 0OAAAXPMi?2T 2bbm 2/2p2HQT2/BM HB[mB/ /n
+ pBiv- S?BHQDbX J ;X j9 UkyyV URNRdV N9 N3X

(ekdX SQTBM2i- aXw H2bFB- "m##H2 +QHH Tbh2 M2 °~ DbQHB/ #Qm]
BM~m2M+2 Q7 pBb+QbBiv- CX 6HmB/ J2+?X 9e9 UkyykV Rjd RejX

(ejZX w2M;-aX _X:QMx H2x@ pBH - _X .BDFBMF- SXEQMFQmpBM
b?2 " bi ' 2bb 7 QK D2iiBM; + pBi iBQM #m##H2b- CX 6HmMB/ J2+7?)

(e9)X a /2-*Q/2 2TQIBjF#HBHBbOFX7 fb M/#QtfvbUKZkkM XJ1
(83X JX JQ b2-EX IX AM; /- h?2Q 2iB+ H +QmbiB+b- S'BM+2iQM
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