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HiWtstoPlpd2 slstetsf dese s Isj dzO Mmtssisdetsh j dgd W

dZO 1§ tow 30, dzckAs BY 5 dzj dzls Ogd s fj L 5§ B 4 FO s E&RE
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13
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fd dsdg d wsj dm;;, HBOdz" §J HIWBELBOYdd BEZHBo djlsots
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CHY T Csd3f sdzj dals’ o C s mXOC 5 tof digz® Rt 2
Lt Qo daj alzdf & jiizdy stsd3 Mddz ddzj eydd

2
pG+rr=r (1.4)
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PH) 2is@@uzs BEsMis:  §tod f ik is i ogls 6, Vs
FHtsodzj sotsteW jIs LOSCBBdE Akzte! j

Jg=-1.DT, (1.6)
ftedotsHwh jdz ¢ ktcOo digdlzdtf O tsQ o sisd g jshy ISte aiis f
rce% = DOT) (1.7)

d HEfbkmMSOsh j iz Bj MStdy ydzk MCsesmls! o
(1.iSsiWWduydjdes ksjfdsfteso s dashsd) .
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dzd dzj Otcd L s Odzdzets?2 W tstcd3]
C
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0

ftedratsHdd ¢© tcOo dzj dzd © Isjf dzsff tetso tsH dats iy
MdzOc 0O Bsts §

rce% +3KaTTO% =pdl BT). (1.10)

d dzd
T , e
rCe“E:DCQI DT)- 3KaTTO%.
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| +2m rC,
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OB tsls dzso " i3 MdzOc O PBER" &3 [ tegOdke fizis iy Jtsd @BfSlEs | [dzd
Lsdds MkzOcOj o' &5 L Oodidls d ls MCstesmisd *

) sWodzj dzdj GBEBBN jdedzgs? Isjstedd s tdBsk
[ SO Z & tisO@H. Lord, Y. Shulman [2] , Sl j § sdky
sjdsf tso sHdsflsd okt sets sdf O, §smskd
o d3j Miss € d&OMMdyuj MSsets LOCEBAdO Abkt! j. Gl

(1.11)
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o skzdzso sets  Isdf O, Oo lsts BOIs U Mg q dzlz “ts B j i
oMy tsMlstcOdzj dzgdv Isjfdzsor & oL d&zh j dzd 2 .

Jq +1 Hq _ -1 ;BT. (1.12)
R MY sdzr 0.®w (19X qd1.12) (, f sdzz ydds  dzd dzj 2 d
sjtfdzsftesotsHdzsMisd ¢ jteBtsdzdyj MStsets Isdi C
eur T e p-ekk_
rCeé—+t, + 3KaT, +t, b bT (1.13)
o o ATTor BT =D 1BT)

) O Odd IstEsfdls dzOL 8 Odzd § otej BJ dzd o &
tc Qo dzts o j Mdzats dflzo te jda@ jLdBH j e C.d, L Of OLH' 8 Od
1 OBjsdd, ylkts o Ijsedd Isjfdsyicss sH da
5B s dztst OER N | dzdets ¢1M2) L S W dz@ das M d d3j36kj. & ] d
Odzd L slstesfdzr & Isjdz { ssk37L OCsdz B' dz bk fiyls O dat
RMY szl v (Msskdsh j ddv 1dthdtsy detke O tegj H
fdted &gy " jdedwn
2

u .
rit—zz(l +mB B +nDu - 3Ka DT +rF. (1.14)

I fieigihjddves d@Boyds LOfdmols! d HEY
s j f dzts fomstiplstsiH
eur . T e W :
rCob—+1q S+aKa T D +t, —Dcm =pd BT). (115
éut utzu Togﬁ a2 u & BT). (115
sdMmlsj B0 LktcOo dzj Wiy 2 YOG HiIBE W dzds's d3( ,dzj 1S 1 dz€
5OCY ] d&syjls Bris! ftojHmlsOodzj &0 yjtejL o J

n,%_'_lium_,_d é%}( UU2+HU38 KW
i é 1 KX X3 = u

Ce LHUp | U5 Q
rS=r=e(T - T,)+3Ka Bt + M2 | W
To ° Tc; MX2 stﬁ
[Bhdj] bkistjldujmSdj ©jLbkd kokr, O

fsdzzyj dzdz’ j t©OL dzr a3 OoltsteORd, MiB kO
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JHd dzMmlse | dzdzs s+ . 7z tcHds@B (M@]. Steefidf F.A. Hamzg [47,
48] d MMdzj Hdgp U dz' Cts Holkzdzgjtedzr = LOHOY d d
Z J oddVd D tdH.H. Sherief M.N. Anwar) [49] tc O ff ) 3513 ¢ gzdzdzH to-d Y,
d B33 sted ydzz¥ L OHOUk ) dzd dzj 2660 £d3 tef(fbiits y
Sheriej ftoj HMsQP&Edrlstc OdzMmlis o j dzdzlz & Ho lzd3j tcdzlz®
Is jdidtf czesMmisd M tSHddd ot d3j dzgj d3 toj dzOSC MOy«
f dzsMC dn o tsdzdz BI58ts fH | dzOdets o |

g fwOClsdyj MEts?2 IstsySd Lt ded ¥ d3ff) § wCIOBG d
f tsdzj 2 MlsOdzso d Is mw mMih j Mise j dadzts 2 ftod €
dif zdz' mdz" 7 9 BRAH{IJRHY) WA ISdz' [~ L OH O Y5569 s O d;

1.1.3 JlLrLoddsodzdwdedy HIWWEZLI d
rqu%eLdy o ©OLdJyd & KEOjtdOkOR (1 t
Mesfteso sy HO] MY dL d3j ded dedj i3 MBMisOe @ duls
ftcdotsHdls & otLdedCdztse j dedt GHJ,m Odzd \njofisSed -
o dzdqw s h dn 2O fjtcjteOMftcj Hj dzj ded | ¢ sdzyd d
ZOftewy jdzd?2 o HIWWELJSBHedzts 2dz] Usts digis tc & H Hzfs gzv
Ctsdzgy dzlstcOyd 2 ; teOL dzd yd 4§ sBl j Btse f tod d3j
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W st tetseo Odzdj eser n WOL; dzj mMsslke jlsflsa
COL d&zdydj SBiW¥Wdydjddsts Isjfdsstets tOf
CHOPSIsdoks § JE. ¥ OL
I CazOmid i stdcz ¢ 52 HAF® M g6 I ittt |

BiINHE SR tsdz] dzZsOd3d Isj deL stetso  daOd Ho oy § mizdpr
(1)

sij:2mﬁe+dij[l @-KW], (1.16)
dets W EkzdasloydWsts?2 Isytstedd tsftjHjdvjlsmw MmdzjH
w=33 a,(Cy - Cco), (1.17)
k=1
GHJa, 1T SLW¥WdydJ dzls C sdzyj dzls tc Oy § ts dgifzts dzff d

(HdW W kL Odelssa, ~ddidud MEdn Mt HddGudedBls §
i BOMMEser j Stdyj dsttoydd Stditsdyj distso .
sO¢ d o Isjttedd, ISl iddstc § dz@F ' dedsdeds 2 d

Si =S O BOA jJ] HJWsSttddOYydd EZHBo dd]l.Botstcw  Is

i

| ttgds bkfttkct?2 H ddiobde) g Yo HoHl™lg df W  fr
ddei euydd

i

2
DGHFzr% (1.18)
d b tcO sed@ideaxfdiin O d8O fipfigtej H o™ j d3' & S S d3Y 5 daj dzls & o
r%z- B, +w,, (1.19)

GHI | HAU WL d5dzddl j © tfdststisch, delsfls s Udzd € d  d
Codf sdzj delsso o Sdddui MSdr tjOCydwsa.

[BWL O] d dats o' § dzdzj dmsflytc O ©s 8 dpEh | BIRRC
MsrteOdzj dzd J HBOMMT ,

n n
alJ.=0,acC =1 (1.20)
k=1 k=1
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J i toc s mlisfy &k j @& Hdzw fbsStse d&OMMr fn
Msslse jlsMisoadd ) Ctslsste’
Jy =- é‘{lejDCk, (1.21)
=
CHRDK T OteydOdz! dz' §j CBLWWdydjdalst wdWWbkLdd.

R L o' fdMOdedz" = Mtslsdesh jdzd?2 Mmdzi Hiz§ls,
BJddzOtedzig X3 Mdshteld BzJ smw o Mmjcet sHipld Zi@y
CtedMisOdzdzj dHJjls 5 o 0O¢ QN tHixpfdr ditgp § O d
mdmlsj d3d ZtcOo dzj dzd 2 fiy dejOre i3] [&iad dz@ 2B @S d dzf
ftcj Ho Otcd Isj dz' Hzs dzspdztc 3 H § Hzz®) | el tc Eadf? o0 COREOL
dr 9o B Od&zBMN @3Ofhnths sCicp @=UDddnd A slstsC o .

[ Mdzetso dzOW ff totsB dzj ZO Iz § to Hcqjtd 2 dzdLd@ Hdz® ARy |
slsmizlsMisodd HOddz" =« t 9 j dzd yd dzOR d WWGzandegfO
fsHOodzwe h jets Btsdz h Jdzflso © MmdMmisj o&3.

rdzv dsdesedn  fwOCIduy MSd ol did Mt
HdW W EdRgtgydzs MydlsOls! CoOLdMIsOIdyj M d dzd .
dqaz§ cOlsSCsotej d3gj dzdz' » ddzlsj degmMdodzr = o BLHJ2M
Hddodkdud Medd jetse @l BOR oL O d@Btse dzd W dzd W H ¥
By n Odzd € § EHJ dzvdz o ¢AifaBS)diq3i65], ¢ 2 W OlsifisEM? dzts )
Isj sted® HdWWEZLdd  tsH H] P B800Pdg, dQIfEw )y
f tetsB dzd O3 HdW¥ WL dd d Isjg udddw dd3j sy Hts
sBBN jdzd?2 MHj dg@de d3gl]. a® Bf ¥ le@gcOsH Mis®d ¢ 0y
4 dzj LIs.otp. 56 67[68, 69

t 40 g deds Yyomlsdzr = LOHOY bistedd Eftkec
Wistedsy ftsfmewh jdg, 236 d i34 @B b SO E)HIKOIs tdd
tcOL dzdydz" §j] 90tdOdzlsT fMmisOdzsoas¢ L OHOY H
Euydlsr 9 O¢ Is toj ZOC MOy tsdzdz" | HdW W EL dtsdadz
Ctsdgj ydzr | MC tste@®dgisded o OHNd Wolstusdets dzdz" = f totsy
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1.1.4 vjistedw ljtedskftebas? HJ!
) esfisj2hdj oO0udOishksiEBesd H s ddan
Msisdtsh § dzd { J R 'RQdROHGW s te &3O Y difedydL O dzdz" dsd
CBdyd destcOyfrady 8 P& Mhad M¢ @UEAEER] 6z Is

~

(5,07
Su =2m ? +dlj d R - K%GaT (T TO)+ a a-k(Ck CO) 8J (1-22)
é k=1 0=

U.og ,wmngTo)+3§1ak(ck- Co).

Il sWveodzjdedj jtstedd EBj GRSkl cEes2 Hddad
MowL' 90ls ) dd&3j6dAd5d6 Y75 Oy Sstsals o[Otcd O dzls j
5j f 20 EH tsL£dgodpstamgfssezig: AB)t! j O (§f slstss
Mssilsdesh j dgd &

Jy =- DBy, (1.23)
CHD, T St WWdydjdels HAWWEK ddoO @dxgy sa tdzls @

~d B UANSEGEdEHOd § Oteyd Odz' dz" o3q gt%ﬂk@@dwcbd
k

Cshtstesets o dddy2ds? kjstedd Mo jHddo t

O =-ST-ar 1s,‘f+abJC (1.24)
j=1

SizHjdz dz" | f OteydOdz dg" | &;cdzlistg szl dsde & tisc3y o
Csdayj dzste Oy ts dzdlzishe 6 M os B Fog vgde” j S WWJy:
sls 9dHO &OIsj ted OdzO. J BsHjdYAE d&j -~ Oded €
Codemls fdzls gz HtocdH O Is GiMsB S6 51 @ fifh EWEigHE) CLEs
CeL WWdydj dzstso d dn Mo w4 n wWdLrduyg

s § e H d 2O | G 52 1880 lf <k 5 g Y ¥gl b dm, i
j e dss 1 q B0 U M 505 wlf < m gl b o 1

d3ts dzv te dzO W 3O M POk, R & diAf deddsj josh) © dz! dzO W GOL s
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g =d + P9y s s ZO B W M€ D Scsdarbiddisuidd

C; uin C;
Isjted3sHd &Z2ZOd3d Yy MEs2 OCIsdo desmisd € s s5dzj dzl
v stedWw sjteddszf clzG 52 HdWW kL dd, C

s § 6 @36 § leHzASEAfisdO § s B § MSfesiz) ytdaz ) f s fiiddds O dzj
Ctsdzyj dzlstcOydsdzdz” = oL d3gzh j dad 2 . J L OtclzB |
fjtcor &8 BB JZZ oY IDesigfs [19 | Cwlstster 2
Hisf sdzdzad Isj dzt dets € tsBtsB N | dzbizis gidz@@)L O tstsizlz! L Hs
o3 Mists LOSCBdZO AdCO tBtsBh jdadets] Mtstslsdatsh

dJ
Ji +tDkd_tk =- Dbgq,

@ juiotej B ] ZOSMOYydd HEBEESHEdRESSs sl
s bOowez dag B ¥ MdziisE P dls' LkicOo dzj dzd j

dS de
rT—=- - 1.25
dt kalgk dt ' (123)

ybsts fwedojHils ¢ fitjtsftejH]ddd: (i Ghae
Btsdz' h d dzflso j dL o j Misdz" n tcOBtsls twOL dzF j (
oL iz jded?2, BktcOodzj ded 9y d MigR) €d d dzj Siply @ &5 tizY
dzj cts wWodzjdedW HIWWEL dBdedetsets ff jtoj detsO.
(hj] BHds EktcOo dzj dzd j , Citsislistis ts g tc © a1 g fndzd
CoBf sdzfdREO ] o Isjtstedd bftkzets?2 HW%EL dd

rdd_ctk:- B, . (1.26)

Rstsegtso OW  fd fils j aigPdzj 2 e day Isizf @aafdsddzd 3 j dzd
HjWst®kOyd?2 fteddddiOjls odH

o'y LITAL) LS T 15T X -pa BT,
k=1

“k—DCéDae BT - bl 1D oc. B
S e“+a_bD 0, (1.27)
Ht g g j=1 99
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th(l +mp B +nDu - b{l DT ar{bgk)ackm:.
k=1

chjbl=Ccyaf=3Kardy 1 Isjdel 56 Isjtedsskytlzedn
bl =Cyal) =3Ka,dyilsj doL Ste S W Wdydi dEsse € sdpyy

CIsO MdMmlsj B3O EZtcOo dzj daff 2 ¥ © to A Ggrisldgtso Gnjolsy L
f4j dsmO @GOMM’ fsH Hj2Msoadj &3 dzOff Wy
[ J 2Mlsa dIsj dz' dzts, f sHMIsOo dzWv v f tesd L 9ooslstsHzts ¢
FtcOQodzgj dzedw o f jtcotsj, dzO2Hj 3

rC E+bT)T “E't' +askr°DQ§Dk§ 5DT - bl “De, +Ab Dcmgj P, BT
k=1 m=1

d dzd

ut +bT)-|- Ueu — +aSkToDk8:)-|-+a9kToDka&Del akaC 0 (1.28)

C = k= T g m=1 k4

JHABOCtS oMmdzjHMmlsad] bktset, yYlsts Oo [l
9 dktetse" J kZttOodzj dzadWw 9 ~ t5HYdAs Y4iO dz' aids @ dz!-
Ylsts dBsydets tslsdzj Misd ¢ dzj ssydetsmilsw d3 d dzd
COyj mise j dedz" | LWWJClIsr dzd dzd 2 dzts 2 Isj sted d
yomlsdzr § LOHOYd ©OL dz" § Odgistisde™ » OfizOtez] d3 4 dic
Istsyd o' BdOjdBs ~B jOB MAde@®kdst © W dL dyd m&dn

v ctedpY ez ez s2d dgdilst e §dds Htoj H dz
siswedt ]tz cEfBiibasd Hisfusdmrsd] tzc s
cCdzyj dzlstcOydesdagzs? j 2 ek Etsipddsj f dzcf ctso ts
HO O d3j -~ @dedhy dE® M O Isj §f d&zO. 1 jteor 2 Mo w L C
HyWBted3Oyd2 Mmoo @iz Ydj d3 dzj SH degstetsSH dzgse 5 6 O
I My fO0ttOdi ster o Iistedd Mydlsos lsmw §tsfls:
dzjo j dsH @& O o HUB®@B )izj dzd v MisO¥ s ts dzg tzgz? glzls d3
OdzOdzd Isdyj MS d 4 tej " j dzqw Yyofmlsdz =~ L OHoO Y
Co0OLdMbsOldud ME 53O twd gy DéiddaR. d s 80O dn2d
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(Kowalski) [79] sBMEzyYHOdd Isj sted® Is | tc digsjHg.dz v iz

(OlesiaRk d1 " tc! BysyeY([(82] (sOdzOdzdL Jteseo Odzd Mo wL O

LOHOYkE Hdzvw EZftckzetsdéts yddzd dzi tc O. Jdd dL |

otsLdzdC O hdrn eofqdzj HMlse dj  fipdzel O dzdatsdisidlz L s

HyWiBsted3Oyd2 dz0 tOMmftcjHjdzj dedi € sdzyd dzlstc O

1 OBy sdd3, Ut BIYHE ftojHjd d &3 o Oted

{ Mdzd o ©ittttdd bkjteddtckzftckzetsMmisd 1.10) kil el
Yyofmls! HtsBOO dzvw j sfqw MdzOc O BB §

e e
i bm% q dzq’BKaTTO%,

sts § kZtOsdzj dzdd HIWW kL dd
- Dkb:fDekk d dzBh, 3KDa, Dey -

It ©® BjdS bitttdv: Codfsdjds' Isjd
Meslsdatsh j dzgd v 5 s s dlats 0 if G & dzaf dzdi)ts sts@zts ' j dzd W
Isj dzL sStetso dZOf tcw 3 j dddiRtsHAsS Bz W StEds@y R o stcd
ey M jdedw Bdztisgdsded f OHzGueglzc BB datsl ¥ Y B thz! L t5¢
tcjhjdadzr | © bittedd IsjtodiszftczetsMmisd, MmEh

ar(T - Tp) de@a, (Cy - ).

RBj dzdzs SOC d ftoj HzOBED, Is 1 Bt L fsBls s,
dLe jMmlsdgr j tjh jdedw LOHOY bjtstedd Isj tcd3tsizt
BZO d3dzts ¢ B¢ s dBY s dzj dz gz jMteg WL § s bdfis dz L Bow
RMySd LEY t©jhjddv §shlsj? 6% Koo Lddsh oat
GO oWy j dzd?2 O wHdW¥W¥kLdr S d ¥ didzi dedize
Cmi WWqydjsalsiad . dzs o dzdlsj Olskztej GBMEYHO
oLOddise dzd W dzd i HdWWka ddag fifs Ode®omw iz jdatig 2
f OOB 5 dzdi WM Sisdsj W Odzdzs ¢ & Is d PO s da[BHs'Bjh | dzdz
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12 jtedssH d dzOd3d yj MS d tinidsjc HizOdg st hOdigdz" fij s tisls dz
1.2.1 vtOodej dzdwWw HodyJdedw, HgWWELCJ
[Mdztso dz' | st Gacdfjfdzds”j Bz s g2 j B35d % ¥ lz
HOdz dziEiRttg B3, 84]
LtcOo dzj dzd j B OdzO dafin O BShtsidRl SigazzAs@jp o € dzs
mdzOec O 3" J

rd, +baA, =w,. (1.29)
LicOo dzj dzd 4 Ho d>X J dzd v, fted dzOH dzj ¥ Oh j j
Msr tcOdzd dzd W d &3t f tedz @ edzts iz B g 1s Bhlzy
ré=rF+Dd, (1.30)

CGHY T EMC e j dzad | U B @zOdEORMdz] f cHo d ) dztsc &
[Bhjl BkZttOodzjdzd] B OZOAERY j szl ldts j dzdz] 2
ree=- B3, +q J R +0@B (1.31)
k=1
cHjs@OD - p PO +S@B i H o2lzts j ¢ Odzv to dzts § f totsd

ZOf tcRj dk Isj dzL 56O cmqu%jsg;[sacmazwsmsmisq{m
GdHEMIsOIsd Yy Mefsds, te@Resgjidzjtcor 2 ddzo Oted O

GzO 16 5 § idadj2e; d Ols 15 oz @slj EL il 2 1) § sl %sq@giijdzls (

1.2.2 vteQodzj dzgdw MtsMmissw dzd W

lted Isj tedstsH d dzOdzd ud frsyisialy H {5 Bzt #) dztf & O disgftfts Is
BRBdzets 6 ¢ s B S dzj dzls dzts G ts Iso j tcH G 15 Is j dzO Iz to
ZtcOo dzj dzd W s j sted d s j e Bs 2§ tolz ctag2H ) [sHO Wl
HWW jtoj dzydOdz: dzs?2 W tsteBg 85 8¢ 4 2 Misdey Is jizdf todzt
PtcOodzj dzdj JdBBMO dswdgs ftjHMsOsdls! o |

n
du=Tds+s{r 'de; +§ 9,dC, (1.32)
k=1
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Sj oLl 5160 EftkcdE | OMHESY) das? ; s daL 5GO  H
BOMMmise ¢ 5dzy j dalste Oy d dC, Eri/sristzf Qs g Oz’ dzr |
C i3y sdzjgddlsdsd ; ~nd B ud MS 4 §Blsjdydod . | f
qijs s &j st 0o j dhmlse O

ary=rdac =1 (1.33)
(k) (k)

losHY o twOMMdslstej ddj Mo s kHudlss &tz |
ftei HinlsOo dlIs! [k gXBA)dzj dedefs 2 | Y &5 & gD

df =-sdT+s;°r "'de +a 0,dC, . (1.34)
k=1
JUuj o dHdets Yls ts
apuf ¢ 3 a Q B auf 0
s=-2i 8 sp=ra gk—-%g
GH! %c, g?'le” T.Ce ki CH¥k ~ec,,j, k

v 0¢ =G T.C) (1BH)illsts ktcOodzj dzdj o 1 t50zdz

sts o odHy HAWW¥jtjdydOdss & &syjd ]!
dZz2Of oW ) fdedBd yd M dJ ¢Yslsjdydod Csif sdi dls!

a
“S Ode +au88d

ds= T+
aa@ GHT =+ aé%ck
dsi = a aéJS—”Ode +3éﬁ0dT+a aéﬁod (1.35)
J (a.b )(?'lea bt T k= 1a¢~1ck_ G

dg, -aaé‘—Od. +Q~LwT+a o
%u— J CHl = ml(}CS:I

GHJ uOfnlsdzf' et gigtadptie djdzQfdi] 4 MS dd3 § J e
f smistsw dzlsoe j o fif i Ac J dgfndzd@dz dzls Gzg dzd?te:Oo ( ©
BB N j HatlzgOo dzj dzdwv Msmlsswdzgdw o HIWW J toj dav
f ew d3" J d fjt St Misdz" J L WwwWwy Glsr o sL Bs
LOf dMOls!  ntlSh, dasdeQisiadder 2 o dH  ff teidg J gidete O
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[ sMIsOIlstsydzts dzd M ! f SffistgddegpdlOdz wplsiiy j Is fipw Wz

mMemissw dzd v , Meotslse jIsMmise zs h dA J e sfitcj

Codestcsdzdtolzj d3" J ddzd dzOB dz6 HOJ AB" J 9 J dzd y(d ¢
v OCed ff sMistsW dzimikie3Y) MikEMEPBO dL

ds= & Tb{Tde, +0dT,
(.5) T

ds¢ = & wjude, p- b dT, (1.36)
(a.b)
GHJ
c,=TH59 1 TE Qi
GHT = c, @T “h,C

sjfdsj BCsmls! fiod §omsswdilsoj HJjWBStedOyC

sj dzt ste EZftezedr dBsH RSN, d MO o Ot dst W dtagsji jdklst
HjWBted&z3Oydw dzd ) dLtslsjtedsd yd mS dn z fndzts o
s j o3t iz to Iz ¢ figd Wdz@tfetelw f sflstsw dziflse j Hj W Stcd30

o ~ o 2 ~ o ~ e
Eb(T):%Eg :-MS:-MS:_Ea ! 8
0 0

r’ @G'JQT g?lajlﬂ-+ @Tp.e,j+ r(?pTQ
Clsd Mbsldsh jddy k! yOfmlsdy 2 Mmdzy

[ OC o j dzczO.
] Yomlsdzsds Mmdzz yOJ4 - dfw(Is36) teokscf Jdgts te jfrHtg)J danr ¢
bPcOo dzj ded" Isjstedd bjtodskfczesmisd, L OfdH

ds:%dT+br—Tdekk, (1.37)

ds; =2mde; +d; [l dey - brdT], (1.38)
G HJbr=3Kra;, a; i dzddzj 2 dzr W J Qi dels 5] dztso G ¢
Kr=l +2m3idL sl jted3dd Ui MS d2 dsHbkd ofj Mt
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] §BHOodwsh jd& Bsd hqdzllsej ©OBGI §td

L 2O 34 dzOls § dzy 1§ J too(BI)s] wifdfciDiFdsnesilss o d ¢
tcOo j dzfils 9 O3

s:%(T - T0)+br—Tekk, (1.39)
0
sy =2me+d[l g - br(T- o)), (1.40)

Clss ftedBdzdy J ded J sMlisQoadzw e ls HOYJ i to
CBSEHO dLd3jdzj dedj a3 ff dzslsdzats@isdf j i & tzh B U5jsy 't
F®odzj dzgdv | dBBMO ItcjBlZjls 90 jH]jddW Isj daL T

Sj =r7'sy.

[ Mdzd MBMisOs dsy il dL djdvils! MW o fmdzj v

Ists (IBp)Mdzj HIz¥ Is [ztc @sovdigdded o fpts(fiylsl j o elzyd @ Hzi dz

ds= 4 Tb{7)de, +%dT+a 5.dC, .

(i.)f k=1
dSi(je - a. Cua tdea b~ bg )dT a. bg ) Ck ! (141)
(a.b) k=1
b(k) n
dg, =- & ——de; - 5dT+ g b¥dc,, .
(i) m=1

stsL WWdygdidsOteyd Odz! dz" § 1 destesfdd ¢ tsd3f
ftod §sflssvwdmlso] HjWsedkOoyd?,
o] 2 ~
%}"SO -%&g :-é&o > (0.
C:k T, C, @Cklﬂ_ Ijjcl Q lJ.T _UC

USEHO, BUtGJHJdZJdZd“,
h(UT)= gk+T = g Téi—o =g +Ts
k‘uTc CHT =,
ifmls: fOoteydOdz dzf j { delsOdz' §dd St sdzj dalstse
sti Wwdydy dalsT
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bIJ 8 = rMO =- r%&o =- 10
a?-l 9T aEfJ HCk - a?JCkIJe. g?lck QeT

SftejH]dzVels o jdzdydd § sdyf teltc @y dss dade'ddd d
qLdsd ded dedd ~ddBdUd MEdr f Sisj doy e@®ez®azd Y ts di3ff t

Jj e ufts 0Cy j ddsjsl oftdd ujlCtsj ¥d

b(k):é g, Q _ B a Q u éuf 0] a 0 (m).
" (;Cmg-r,e HCp, Ejk— Hckgfj m§ (;Ck8 g
Clsts j Mlis! sBh jJ sftej HJ dzj dzd J Is j tc d3ts

HgWWErR G S tsdzCtcjIsdzr 2 odH L Qo7 #PRH tsIs o dHC

1 OJ Is d d, Yls s d Lffesisdsjdatdzdiljdey dstsy dzs fyc
f Oteyd Odz! dz' &3 [ztcOaltiz] Cagfizfstfipls spdB MO Miso JIsj
f slsj dzyd Odgz f+ B Befd(134), ftsdzzydd kteOs dzj dzd j

n
dg=-sdT- gr 'ds;°+§ g,dG,. (1.42)
k=1

LIcOD dZLlaAfits % Stedsj fpsht @s GjMdEaEd & d &Bd y
fslsj dzyd Odztso .o slagidaifits HigfpOzd € | dzj S{edg @ ldsd dgls,
o s2Miso s Okt p des f@do.

s=asC:9=a9Cd Hts. (1.43)
(k) (k)
[ U o dH dzts, yls ts o mj ftoj sBtcOL 59 Odzd W

ftcj SBtOL S OdzdV 7 IsjtedssHd dzOBduj MSdn kO
dzy d L d3d dzdzs s d f dztsIls dzts s d (ybsts H dzw (oc{OX
ftedj d3dzd @i3ts) , zdets fted YGjteinpB) ¢ Gk s
dzOf 6w 3 j dzd 2 s;§/d.er e W O
[dzv dL skt ds@4)L Dy jokkj s ts
ds= edT+bT de, +a sdG , (1.44)

k=1



28

e 0 2
ds; =2nue; +d; d de - brdT- g b dGy, (1.45)
e k=1 u

dg, =-byr “'dey - sdT+ & blldG,, (1.46)

m=1

G HR =3Kas, b, =3Ka, , KidL slsjtedsd uyd M d2 dsH zdz'aro f
idzddzj 2dzr 2 S WWduydddzls Isjtf dzcosets tOMh d te

l feEBdzd S Oydwr s Isjtedd Isjtoddskzftckzat
ftcOo ddzts, toj WL ddiH jdisd dtis Hefigflg dzls © o wmffdats o
T Ctsdeyj delstc Oy d W, wH qWiWely LSOt dzlstc Oyd v tsidatso
U ts 6 (A3

df =- sdT+s; ‘de; +(g,- g,)dC.

50Cdd3 tsas O B EdzOHs detdRte Cpodi)latdns), k§ tesh O
o MEER](143)d f§tod BEGOGLE dzOm sMsoOdzihw It

ds:%dT+ 3Kas de, +(s - s,)dC, (1.47)
ds; =2mde; +d;[| dey, - 3Ka dT- 3K(a, - a,)dC], (1.48)
dg=-3K(a, - a,)r dey - (s~ )dT+{p® - b@dic, (1.49)

s’ j] ftd §jtjrisnj sl §cdeO0p dped |
9d &zduddzOds d (T=sEigd d L PR daj HEzls dOf €
bicOo dzj ded W o5 Isj sted dy ks jdtifaled, (1e)c s2  H d W

5= 28 (T- To)+ T gy + (s~ 5)(C- Co), (150
0 0

s; =2me+d;[l g - 3Ka;(T- Tp)- 3K(a;- a,)(C- )], (1.51)
g=-3K(ay- a,)r ey - (s- s)T- To)"'(b(l) - b(z))(c' Co), (1.52)

6 Hhf? = (ot - bt) ¢ b® =(p?- b2).
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lLOddstsfe w L ! HdWwWikrdd d dz2Oftewy jdad2/ ¢+
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1 0kydzr 2 d HwOCsify MB8dMmisegthed j t€ tod Mls O dz
oL i3 detsmlis & dLceclstse dzj dzd W Bisdzj J mMtse j
fjtoj sn dzOY HJ ded d, sO¢ dn ¢ oO¢ tsB i j d3dz
RZzOdzs C tod Mis O dzdzd yJ MAQj. dFOusd MPlE@dtzd o [ f to s d3
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32
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I lssd % §tdsddm] dafidi j des H dzv
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D

km m n m n

okaéRTg _RT, RT ,RT
kk RT %Ck km rrl(Ck kn mnCn nm n‘LC
Gy +MS
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=rD
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¢
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b = M _ RT §3+ C, Hing,o_ RT
" p-Cm mnCne Cm Hin Cmu mﬂcn
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W St A3 ti2Q) HS]
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qu = qu =a ijQj )
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I fddkkz Mos2misol t gOHEdase S det O j o O
jHddzise j dzdztsj tej h j dzd § .

Dl = fgquk 1 (bg]() - ple) - pl) +b,(q”)):
k=1

i:

"l .+ RT & m.C mC, = @
= L - - k + k —
ka:.l kkQxk MG, & km~ Gkn mC. Inm mC. gnn§

_nl o RT it .
=a LuQx Okm =aA D@k Jkm-

k=1 TmCy k=1
0dzy § ©WOBGBLOJd3 M FJedBdzdyjdadd 3 dHJC
LBt dzs?2 ftej H M tc O YEAEI500 dzOIdzs ¢ dds o5 ) dzlz
CBL W WduedpdegpeazlstcOydsdzdzse s tcOMh dteg dedw d o

ai(lk) =a,dy,

I yombkdsd Makzy0j .JdHjiGdd dssse tPBEE 6
i dzlz @@ 9.

JftedHjddd <4 8WdQd,]fdssH Hf Jd efij Istztsdn) o3
Wdsds) esdzsedujMSdj SsiWWdydjddst o kO

0

(ak - an)% = (ak - an)Dkl}—n;kQCk =B,

Liq = Lk = L@k = T°C Dy Sri

ak' a.n

n-1 n-1
|3|$q) =By = a LGk o a TCkakSI'k(ak - an)'
k=1 k=1

USGHO teB dztf  j ded d dHj Odzy dztsc ts tcOMmls o t
Mtstslsdatsh j dzdw Hdzv fslstsCtse

n-1 n-1
Jg=-1:BT- & ABC; +§ BPs;, (2.11)
j=1 k=1
n-1

j=1

sBLWWdydj dzls s fte dte WOz iz d wjdf fs diefits S ls dzts M d
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SI' DTk - qu .
D« TG Dy

sl wWWdydjdzls HdW¥WhkL dodzdzets? Isj f dzsff tetso s

N1 .
A =a DQx -

k=1
ssLWW dydjdls'  DyfdyfgLedd s j s Mazzyoj

s B § 6Ot DT SHESsIOpOd j dals T ff@idsts s & & W 2 dza
s tedstsH d 20O dBd YJ M B43p]. dsdetsy J IsJ dzd |
Rz LY Metdiye2iP)dzdf cdisHdd € L©Oo
sjf &0 d &OMMr, HesfkMCOshdd B MS 5daj ydakz
[BGBh j @1 @12y Ol Mmtslsdish j dzd¥  H dzw
ot di3gd dzO te &2 C MOydd |

n-1 n-1 d
-1:DT- § ADC, +a ByPsi - ty—+,
j=1

Jg =

n-1
‘Jk =- DTkaI‘ bT - é. ij‘DCJ + BkaDSij - tDk%
ji=1
G M toxi © 6] B JAZOS MOYydd §skssSte Isj§ k0 d GO
I yOmbsdatsds fdzlz yOJ(CrHEHdzQ 8 ztsP,) Midsls @ af dzj da

fsssCtse, EZydlsreOshdj Ctdzj ydesmils! otcj d3j

di,
Jq=-17BT- ABC, +Bybs; -t~
_ @,
Jp =- D GroT - DllDC1+B.LQLDSij'tD1E'
GHJ
D
B, = I;l.:.q (al‘ az); By =TC_LDllsl'1(a1 - az);
mC, @ Dry. » _~ . ~+ FRT2_ & mC 0
D,, = D&+ PraA=DQ Q= + .
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SOC fwOodds, HIE Iso j SHEGd fjts jlHO Sty idy
HdzWw  yOfmilsdets?2 L OH Oy toff tglsdaj ek j >Hidd3 W & J © s dz
CLYWqdud) dZsOdksd sttej, Ikt jMmls: wodsts kv
dzOf oW 3 J ded ¥ &3d d spbBEROyeEsd. i zdis ekt
b tetsh j dzdz j Hizie O of daflecmifdiizals o d H

dJ
J :-ITDT-tqd—tq, (2.13)

q

J=-DrC+BCBs; - tD% (2.14)

( Mdzd Isd§dtc! (BB MSHIRIS'OR.6) (2.8, 1§ tsdzkz-
btcOo dzj dzd

- 9€ -\ boe- BODs g, +1 Ok (2.15)
dt dt
dT dey, _

adJ
Cr—+3K-a-T | DT+t D9, 2.16

lesHdw W] o) @&YATpiom o 6 jdj dedsHMisOoado
tc Oo J dzf(Rl4D), @.16) dzO02 H § O3

dcC d’C
r +ipr

- 7 =rbbC- BCDs e, (2.17)

dT dT dey,

2
C.r i t,Cef prey +3K;a.T ot 3KrarTt, A% | ;DT (2.18)

dt2

2.2. 1jtjritH § GHhGESE tds?2 §sflk
[dzv  dimfd Hse Odzd" ZOYOd dzs?2 MisOHdd
fpdzy HEZEZY P § ded v .
(1) ltjHfBAy B, Yyt HJWBtBZOYydd GO
r=roex- a4)° ro,
Sjf dzslsdzsfls ' dzj gL d3j dedz® 2O® OYOdz dzts?2  fls G
(2) stk btets, Mudbojd ykts Ok
bCttej dzdW. UGBSCEHO By jdB LOJdMOIs:
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dv 8 6. MU
ra°r§&+v{9v2°rﬁ.
(3) [ Mmdzd ftedtcOh jdzdv BOdz , Is ts, cOo¢
HgWW kL dd, foclsdsh jdd@ds) o $ o deaf@d) dplsg o
Motslsdatsh jdzdwWw ds o3 Y HE OB Mits da¥dd dz' Bdgdiz Oete jdztiz i ofi

ztc ©o dzj dzdigd Wi oM loH j
sj =2me+di[l g- b(T- Ty)- b(C- Cy)]. (2.19)
Q) st sdzj dzlsT  Isj dzl Bt6® HJ W StedBOYd2 bkH
(1.3:

18, W, 8
e == +—-0 (2.20)
! 28%1xj g ©

(5)1 slsts¢ Yofmisdy sHidg@Eisa@@E)f tc j H j dz] dzdz" «
sSBEBEOIST 9 0] i382 Y tso jton dzsisd, i lssdiz tsc to
Mz yo,] tjodzdLizjlsmMwy o00tkdOdzs BHMdstsMdsE s
dzz dzv  tslsdzd ydzO Istsdz! ¢ 5 C i sdzj dzgls O Isj daL st
fslssCO yoOmilsdy:

Oyq | Qo= adiF O(Qli 226 Loés)
4 dzj H 59 Ot f2d8) digBs tsH d d3
Skk =S11~ E[en' ar(T-To)- Da(C- Co)J, (2.21)
GH) U Wi 0L dsmis: Ctst WW¥Wdydj dastse € tsday.
odzgj HicW j Bse s BOLjtedOdkz@ U d RBOlsjtedOdzO fsf
UusSGHO

J=-rDBC+BCPs ;- tD% (2.22)

d dzd=- (r D+ BCDaE)DC - BCEa;DT + BCEPe; - t; %.

] tjLbkd O] Mmdflsj B0 k0o dzj ded2 H dzw
odzj Hicj dzd" (B WBC U ONEER O toF dzs sk o kftst
BOls j tefdtefizd] EOj s o dH :
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EézLﬂ;HqE;+Mh&%, (2.23)
E pt Ht Mt
r&ﬂDr %—r ﬂa@ES- ES‘@CE& (2.24)
pt Mt IX¢ X+ pXg o X+
2 2
tr G ML arg Moy KTy ”%“SO a,TH (2.25)
2 pt X utc; Mt = pt

LteOddyds § d dOyOdz d&f § Ekfdssdw Mt
f slstsC i sE@ikdiste Oy Ot QOh s dasts dasfipis ¢ f 5k
RL ®BJ dzj dedj Isj B jtcOblztets Ko jIsiffw ofsdzjHHfi}
tej L Iz d'dldndnsfdt @wia} sd uj MSts2 L dzjteedd.
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X- 8:C=C;;0 = 0, (2.26)

t=0:C=Cy s=0; T=Ty; %-o H g, 52

THRT S
GHpporv=lc ddfm)|, rii § s dsmls: YO ML tassHEE s ¢

2
se° ng/r =1 ¢; qOO%koefz[r s, m i BOMMO skHj d dats:

fsistst8fitcd HJ Epgfdeddp dMdls s Mo ts5[IPB dl43.4 us® ] deck
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OoLOdBBH j2MIsadjdg yomlsdy M e jten datsmls &

231 tsfisj2h dj ftdeddyjddW
231 [ ddzj OtedL Oydw
[ ddzj OtedL Oyd 223)-26h Quafs o sH d dzO ! fted
BjLEGOL Bjtedr & §jtoj d3j dedz’ 7 :

t:i; X:l; S= S X Q:T-TO; e:E’ (227)
t* K S« T*'TO (SN
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GHY, X,s,, T.,ei d30Mh Is OBt %, GHTAM s sls e j IsMise j dzdzts .
fjtej ntsH § B jtciOoB3iskdedazds H j s { to]te@uUsHOjp diL)
] s HfMls @20z (2.23)-(2.25),§ sz YO j o3
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w? oz T e
KQ, IQ _Q LS u \Se
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IFCRRPE MQ+c)ut - §Q+c (2:30)

GHH LEIM 0, v, , gilf OtcOd3j Iste’ A SR JAC 2 fMd3" fdz
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154,
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UISEHO, o99tHY BBBL dzOY  dad W
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2 2 2
L:fﬂDL:[tS:Leixg—wog_eb“K?,
2 2 2 2
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2 2 2
tq”?+“Q:“?-w0”—S-tqw0“—§’.
TR ST ut ut
ClsO© MmMdMmilsj 3O ZtcOo dzj dzd 2 2y dJ dzd fdad @ dizO Y
Y O f s a0 @ (fiPrstasls o jlds fififoovis O dzdzts 2 Isj sted BB N j

2 2 2
HQLIQ_KQ | S S

T o e O w2’
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o HoHO - Sy g en > (2:32)
e M X X
WS, p’C_i’s
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1 600" | L@ sARAYRE32) 6OL dzd ydz' , Yt co

OOdzsedd dBjYHE MowL Odedz" d&3d L OHOYOBRB k1
I s ¥4 oty @3 dzj Mo W L OwigdzD)] {iricirrstsyfighs ! ®iz tafCe

2321 B dzdy j dzdzr 2 MMy jhmdsdedz 2 C
IHi B dMmS Ol @BDJ@EEDD f d@epLIIS
Q= exp( i -, Wkt), S=sxp( -i W tk},
C=cexp( 4 Wtk ¥, S==xp( -i W tk},
Mstlse j Isfls i dadt)ls ss0) Cksdzjks Okized2k T S 514 W ¥ d yd
L Ol k7 OHaft dzdzs o 5 jo, Swichifii @50 dzd sz v € s dmj, BOO dzp
CONHBR MAzzuyog ddxd@ky fd3 waj t j dzd ¥ Hdzv d&jD)OIsk

d = % d="tWdd = % d =2

]l MewL Odzgdz" » L OHOYOr MdlsizOydw MmMlsOdztse

I L OHOY] njstefdstsffdetzecds] twOL | h dBshlsd
OB dzdflszn fftedojHil ¢ MmdMmlsjddj OdzejBteOd U]

Wit (L- W)+ B[t K2 - Pt +K? - o)+ 2k W, - Bk?d? +Kk* +d? =0,
WE(L- w,)- 2k W1+t )+Wy(k? - d?)- 4k’d+4k 8=0. (2.33)

J eteOdzd yd dsiw f ted B dzd 3 § dedz’ d3 ot I, dalg iz d3

SHdts dL  tej " jakg)?2 dnddndy d3
d = °,W + aO/(/ %—9 k = (g\/\o(+§).
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I LOHOUJ s ted3ssizy tddfd ts fig lstaff W cftatf it |; 14 Quig BB
LdzOujdzd € 1.0, Isj B'lflet@HjoyO el tedselss 2
MCstesmis! L OEIOd]Y o ddrdle, NGB dgdzl |
' MtejoMmjct ftod tOs j dhide j tseitdeden frycetacoy
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[HdAZOCt o Mdzzy0oO] Ekfttkzets?2 HIWWELdI o tdzd
tcOLd" j] MdlskzOydd o L Os dfijddgtieipls U msls j s ts
f jtosds ftodB dzfy i lekdls P’ vY5C OL ' 0 O8 sfW t©OL

24l T atsHT 5 wOLHj&kZZE d {thMisOdtse €

vsO0Cdd3 tsBtOL 543, 9 tOLHJ dzj ftcj HMIsOo c&
ZtcOo dzj dzd 2 sjtstedd IjtoRskziftckzets?2 s d ORI
dzj sBtcOlsddisr 7 ftesyj mMmses. 1 sCOL OdzgO Mo w L !
9 J dzd uyd dzO d3q . t OLtcOBBISO®ZO dBOIsj B3OIsd yj MSE C
ftsojten datsyls dzts 2 sBtcOBESISCd B sOdzdzO {f siIsts
Mo w L Odzdzts s f 5dfj 2dzCrtaig ) ddisdi@O yd 2o W L O dzdats
d d&Oftwy J ded 2, ¢ sdzj ydetsfmls oo d3j dz toj dzOG
Mz yoj MowL OdzdzOWY L OHOYO wodzw jlsfw dzj dz
csy JIs BT Is! MowLOdzO M L Oodmd dits Mg O IsSztict’

MsflsOs O. stsdj ks, (s5C0L0ds, Ykt
Cl WWqdyudjdesk fovwL Odedesflsd Mo w L Odzdz |
sjtedRskf tbesmisd dzgj Iy HjMmlse jdedzr , ylsts o

Hdzv LOHOVY bkftkzes?2 HJWWMEAMAN M tgteedd |4t
[ dJHO] Ismw , Yybsts oLOddBtso dzdwdzedy tOL dzr = W
Hsf sdzdzd Isj dz dz" d©3 tSMtse j dedes fiyls v 3.
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BRYJurtfRrRY[aSOC?PI VOS2 1 B wUdrRR
YV {lrimyJuoovr e JatosJuvsrR [ O[T RO O I [
3.1 1 BMlsOdzsa O L OHOY(d

] fitwwotsd3 Gwdpdzdydddd f§wsydmm o da!
dLlsjteddud Mcddz, JMdzd ©OMMKBOIStedo Of IsfmW
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Eftczedr o tdzdzO~R , Cslsster j sjtewsils 1 dzgj to@
oJh Mo O, oLOddBsHj2MseakzYy ) Ctdzyj dzlstcOyc

ltesyj M oL OddisH | 2 Misea dw st E O dgfO®fy
dLisljteddud Mc¢dn EfMdsedwa sy dts 4§ dMmeds!
158 159 , ClssteOW , tojeH ! o e dzsjylg ipw Yomls dzr
sjtedsslzf tclzg t52 HdWWEZL dd. l sdzO@ O o3, Yls ts
B » Odzd Ud ME d T PO ey .dzedWitcd dzed BOJ B3 o fj [z
orhj o Je&pdptedOydd, MmMistesmisd d EMC st
tc@fjej Hjdzy dz fts tsBtcOBOI" 9 O B2 f tso j ton dat
dL d3gj dgv § Isfmw ) ftesyj MMy sBtcOBBISSC d, IS
Csdayj dzlstc Oy d ts dzdzts ¢ s o B3 » Odzd Y4 MEtsE s
SHoSC SR sdzj dZs dzgsc s  BOjted OO f SlstsC v
ZtcOo dzj dzd Vv (2:23) (Joetlp daAff 8 d T dpdelso dd Ztc©o dzj dzd W ¢
HdzZv Cod3f sdzj dzlstse (@ dzge@4w j d3" = YOMIsdy) oc

2 2 n 2
us_rusH.. H°Cy
S =— 5 +r g Day (3.9)
27 E (g2 o) u[2
2 o ~ o ~
PP Wl Rdg KO Bdg o IS8 (3.2
M it IX¢ ~ X+ PXg X+

[dzv L Odgr COdedw fMdMmisj 3 kwOodzgj dzd?2 ISt
s tsls datsihekjj dpcfie C S B s dzj dzls OB s § dzL 15 to 5(821)dfO ff
H A s 10D ) (3.22).

e 0 2
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dJ
J, =-rDDC, +B,CDS ;- to d—tk. (3.4)
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stshd:
e="—,
X
1 60Oded Ydz' § QAEBY gy HBO® dH J
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I ftesMmisj 2" j &3 fYteajddeddegOyjidgizd d
j 1(t):j 2(t):j (t)
1l dzOyOdz dzr 2 dstsd3j dels o tcj d3j ded d d3d 4 o3
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) dlstsej ftsdzzyddd ftotsMmlsj2h kzs f) al2vGLtER0
HdW W EZ@.0)(E6) HdzR S tsdif sdzj dzls (BJL EZyjbso ]t
fslstsCtso). 1 Odzjj o ftoesfgis]2hig® J Qs Oyd i34 J
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} od i3 &3



59

0
t*[z —1
X

CtotsteH d dzOIs T

X =+/t.D?

ISGHO dBOMh IsOB ' dgh o tzgd skdsdzd B Iz

) 5HMls Odztizs ™ j

fitcpdi3jddfidejHjadzvenjlj
dzOff tow 3 j dzd 2

fi) ts t
f sdzlz yd o3

Ee.d Da
S= - =(c-¢
s*? a( O)

lteddsj @3 BOMN IsOB
dzOf tow y j dzd 2

apo

redz@ . Hig avHs@ a3 Y § @ usPm s ez
FHtsBdets oL W Is!

S*:an.
ZO2Hj &3
S=e- dC- ),

l tiLbkd IsOIsj
GHJ

g=—.
ap

UECEHO ddatsy d s @13) dsts ¥ dzt® o iz fag fifls O d Is

Bt.s. _ Bs. _ BEa,

x2 DY DO

9

RMY sdzt LY Bit]H] ZBledg Qd@w i dyd dzls O

BEa, D°mEajDa _mga}
= = g=Ww ¢
DY RTr,D°  RTr,

mEA;

G HW= )
9 RTr g

1 tej L kzdz Is ©I£38) izdafCryjdini daddiH

2 R

Wy e pe "

- - = - 7 g_ .

w2 o xE Xy I & i

VicOo BB B j SBEOLEjIsMY fdjHEs "d& SBEO

Ip

(C)HCL w gt e HSP



60
r su28+rDau2C=s* u’s
2w’ © w’ 2l
]l sHiMlsQoadzwvw M HO fodzEyjdeder | ornj or to

rD° uZS rD° |J.2C _1%s
Et 2 tE @w? e
sOC COS & (syjd o' BwOk! &OMh OB
rD° rD°

E:L umc;H—E@o[a sstetsj kZtOo dyl dafjjL tQ@Lindsjj iz’ -

f o d dgidls

WS, MC_p’s
w? Tt
" BeOddy 2 GOMhisiOBls® tog @j dgf, L O Cl
fes2Hjlb GOOMHEsY W jClsdodes? hdeddzsj HdY
O ZOdzse d ydzr 3 5B e OL 5 d3 dausdg" L tc QL " dilg QdzpfEpdifsde
distsed §fmdi {§Jtej@RHQ fHs(3PREEUY deiddkiz"Isd3 o d H

2 \
He g pe pC o INY7]
to— +2= = f(C)=5- w , 39
P u? o er()lJXH gu_xgcwﬂ ©9
’S  p’C _ps
l;t2+gl;t2 ‘;XZ (3.10)
S=e- dC- ), (3.12)
_ pC uS . W
J=-fC)=+wg-t, = 312
()HX ¢ o (312)
x=0: J=mj (t), S=5 (t),
Xx- ©: C=0, S=0, (3.13)
t=0: C=0, S=0, 0, B=p, (3.14)
Ht |t

GHW g t,, M, S,1Tf OBOR] st BSHJ dzgd .



61
3.2[ yj dzC OO & Ols e ts 0

I'Mmi fO0LOd] ster  dEOH(F I dxy © fisd Myl JdazRl W dL d
fd3r mdz.

( Mdzd ®wlsdatsMdlsj dz@ dzOW tOL detsfls BB Y HE
tcOmMh qtoj dzgdv o dzj HioW j B O 5 <6 wrj 35 tezls © @G 5 dizlHRL:
5Bl § d3 o dzjiHdigiVdjdgiEs@s d3j dz! M j, yd B tshdzse

[lsdesd s j dz' dgts o toly B3VC o B zO B ) Coyfogts " j dlzc
tcOMY tesMmlistc Odzj dad W By - Oded yj MSC B, d d d fmfigfdt jWHz
Bj Hdzj dzdzr = fJtesyj Mmtse mdWzWnzashpd V& O o dattsor
fsylsd wtHddstsHd = MttjHOR tisd ot d3j ded t
ftesyj MMO § jtoj desMO HBOMMr o dJdzlsj tco Odzj o
Bd ~Odzd i MSdr otsdzdz, ¢ sdzj ydztsmis: o tej d3j dzd

stMW dydj dals MmoywiL O bgtets friiddsddzts h | dzd | BBj = Odz
dzi sBRrtSHd MBS HdzY §jted 3jNjddw + dzj o3 delstso
C bjfdtots?2 1 djttedd, C(ltsteOWw IstcjBlzjIshmw

1 JLOL i3 tedzOW f dzts Is das Mids' dztst § lslas G O qiBsfipIsix
yomlsdy ¢ mMetstwsisd twwOmMf esMmistcOdzj dadwv d3j n C

1 IsOB3d Witej HMISsOo dzj dz@ oL d3tsy dz" 4§ d dzls | t
CONHBGEB fOOM@UpwROd ismptzg Mise dzj dz@ ) 164 t
162, 163.

l T BBt CodeC toj sdes @ s L dzOy 4 ded v C O Ht
tcOMMdzOIsted o O d3" = BOIs j tod Odzts o d tjddo
tcOL tc OB 5 las@idpdtts(2 dats ) dets dzy tsMisOdzOo dzd o Ols! Mmw
ftocsMists or BdtcOls! Ldz2Oyj dzedv dL HBH EMIsd d3r
tog N J dzd W Mo v L Odzdzts 2 L OH Oyd, dzOd B sdzj |
oLOdhisHj2AMsadwY tOL dzsdzOMh sOB dz' = f totsyd M



62

s OB ARLUPEIsd&5" j] Jdalsjteo Odzr L dzOyj dzd?2 4§ Ote

11T Oy j dad R dzls J tco ( .
Ea2 . . W '
¥ e sa03. 37603 et ik
[Isdzsd s j dz' dz
P YxHE S84 WWC
a-a, a3 CtsdayJ dalstc Oy
5 o o 10°3..° 2,0 OMh d 6] da
odzj HIcwW j (3G 1S

shdztso r
ty , [lsdesyd Is j dz' ¢
tp - l0.1.. 20040 o] ooy
N s, 1jJLtcOL d3j todzts
5o - ho®.1072] 63§ 7 Oded UJ M
* 9tsLH]2MIse
- my ) 1l jLtOL d3j tcdzO
Mo 3. po®..200 fslss O YO

3.3 ¢dzetstedlsdz tojh jdzedw L OHOY(

I dzw yd mdzj dzdzts 2 tcj OdzdL Oydd dBsHjdzd &

HWstddgE@y hMisQodvw o COYHBAR dqL EZtcOs dzj dz
SHds?2 JdnSsias? o) @dia dyf BI)E G.J0dL i WO o

2 X .
g | e Co €. leg
He B _H (C)“—u- w g&éC“— (3.15)

2 @ & XU EXE Xy
We_pe WC

7w Yl (3.16)
IOy jddj HAW folbsCO BOMMT o 1Istsd3 f
_ uC e . W
J=-¢glC)—+ — -ty —. 3.17
m)w we o (3.17)

1 (316)d(317) g(C)=f(C)+WwdCiL OH OdzdzOW W EdzC ydw ¢t
10 SOxkhj2fmy ftesistslsts? &BsHjdd MStr o
shdsodtsds {Iss MawLOds f Ijds, yYybsts ~OwLO
ROMh s OB ' HgWW kL dsdede 7 d  dj B O dadzy jL oS d .



63

dzj L OsHdgd f tetslsj & Oded d sO¢dJ ftesyy M’

fOOBtsdZdUdIMSdd d ocdfjwessdduyMidd kit
Ctstetej Clsdets o d3d dgw Is+ 1 fgiff | IO dizj dg'ls fetsdgj st
stcjBlzjlsMw or BBt MIcsMsBO tojh gitzgdwv, o Istsc

331l " Bstc OL dgsMmlsdets?2 MnrJ d3F HdzW Mtse d3d M

[dzv  tojh j dzpViqL BOHP e O iBslste j d&  Isted
e didg] W o dzOW Maj GO, dzj W o dzOW fnj 3@ O HADJ i
o' BteOdzdze" = Mrjd&3 ddBiils Motsdt PR dstEE g s &
dzdftsH tctsB dzj |

lojHjd o tOMMBOIs Bt @ iR, ste @z0dgtisdf| o
MilbClk Mx§OchEHstcH dddst)s do B jOdjsdE :

x; =iDx, i=01..,N, DxN=I; t; = jDt, j=01..,M, DM =t

LicOQo dzj dedw MmMtsH jtey Ol COC ftetsdL otsHz j
50¢ d 5 otejd3jdad, (st lssdlz Hdv ik tp
dmMf sdz’ L se Ols! ELdr fjilSd, jntslshijj ks
slso j yor hdj Wwd§ ndudsg-Gddztisgsksj dzdz’ d3 Mmdzts § d3.

1d%odzOvw tcOL dzgsfilsdzOw MR j BO

1 O0d3d &z fesdL otsHdz" 7 tOL dzsflsdzr d3d O dzO &z
B joj fist®y dats  {f to joH jlsHCop 4y s o < @1).

1 Oydej &3 ) iztc®y fzgeda ¥ o (BJE steBOYJd YW -

11

g™ 2¢' +et _ gl - 2¢" 4} - Sl)a’;l- 2¢ +ql; (Cly- 26/ +Cl

Dt 2 1 Dx2 Dx2 Dx2
r ©0dzj J i totg @ Usdetfigds dzts J € Iz teoOpHlg dzlf p ts B dzts A3z
f etse s5dzC d :

A@T- B@™+D@LT+F =0,

. Dt?
A—D—sly,



64

Dt
B=1+2s,—,
lDXZ

. . [12 . . . 2 . .
F=2¢ - ¢ '+(1- Sl)y(q’ﬂ- 2¢' +¢' 1)- (C.Ll- 2C/ +C.‘.1)-

] Oded yde" § bEMmdzse W

j+1

€
vO0¢C CO¢ dO0 cteOdzdyd L OHOdzr dzOff tewW y j dzd

S=54 (t),

e A1
=a,g " +Db;.

filzy His9 Ols j dz! dets,
& =54 (t)+dci™- Co),
ISSGHO
a, =0; b, =5 (t)+g(C(§+1- CO).
10 fteslsdotsf sdzsy dets?2 cteOdzd yJ

j+l_
el =a el t+by.

( dzd 1S20,0 diik=glCl™ - Cy).1 ed0, &'E=0.
vdfdte! dsydd 9" udmazdls! f§tetscsdatsyds |
a. :L b. :M
" B-aA " B-aAl
[ Odzj jB3ddfis [ (B.6bh dziS dedsits to s glzj dze dz§iz? ez W

2 N
e gt pé pC o M e Heg
tp— +— =+ g(C)=5- wg— L =7
ATERRTINT I PET!

ltetsdL oasHdd3 L Od3j ey ditcipls(dz'odsdH di s Is dats h j «

It1_ orl j-1 i+ _ el i - J i i 8
tDHi 2C,2+CI 8- G v[\)/ngu,ﬂ;C g§+qug o, 2+C %a, Dj_lg"'

Dx D e ¢ ¢ &

1

4 5289(C)la +o(C) ggc.ﬁl clg g(c). +gC) &g/ - ¢y

0] %
ngngx+2ng

L (1-5,)¢(C)y + oC)) glC)., +9lC) &g - ¢l &
Dx 8 2 2 Dx &

+

SR

" —

9
I OIO_OZ
""?d
EROF



65
q dzd
AT/ - B@/ M+ D&Y +H =0,
s,Dt

A=2% (g(c), +alc))

= Z[Z‘)S; (g(C)ij+1 +g(C) )

t s,Dt i i s ,Dt ; :
B=1+ [; + 2[23)(2 (g(C)iJ_l + g(C)iJ )+ 2|23X2 (g(c)ijﬂ + g(C)iJ )’

H= (2(:J cii'1)+ Cl - @t

ED ( Hivg * CJXQH Q) ( |Jl+Cij)(Qj - Qj-l)]J’
(2Dx2 [( C)la+alC XC|+1 )- ( +9(C)inCij'Cij-1)]-

| Odzd ydz" 4 bkmdztse W :

=0: J=-g(C)* +ow d®- t J =y
X g( )HX+ di Dut ”bl(t)
Of § es$ Mmd dgid teddrQy Ldglzat bz dde’ d3

stsdzyj dzlstcOyd d HjWtsttddOydd o stsys o
LOfdh jd5, dMisd LY ©OLdsyjddj o twH

5OC ¥ j

U
j+1 _ CJ+1+a C~J+ +£a °’C 8 1%
TR RS TTEeS o
CH = CH
_ +1 2 ~JFL 2
o = ,+1+a_y_ aéi_zg Dx*
cHX = @X—Io 2

g dzj Hs9 Ols j dz' dzfs,

Q
CF* -o
At 1 Lt 8 2.8 "t
aleQ _ g - g Eeg Dx
5T x &0 2
¢HX = ¢HX =

fsHMISOo dzv Wy jidEfty o4 dB¥" AECO § sdkzyoj &



Eritl_ ~j*l 3 ' 2 €.+l aj+l 3 %

Jep W (c)eCf+'C5+ CWCO DXy, iy g8 eo Dxu
D P 20 < Owg 20 <

¢ Dx e’y 20 e Dx ey 20

€ 0 u € u

l ststelzy ftesdLotHMzY 8 C(BBtHJdAdZOIS] H A
Hodyjdedw d MtsBdtOjd3 fsHisBdZ | MdzOc Oj o3 |

ael*l. el* 0
J+tD W Dxeo ;eszo
¢

c*-cl™ & . \Dx Dx @apC @
-g(C)—=—+59(C)—-Clwd—aE 59
Dx Iy oW 2 Hx*

lststolz® ftotsdL o tsH dzlz © fs Ctottodadd®isd d
FtcOo dzj dzgdV HEZWEBB)sdzyj dzlstcOyd

2 2~ 0
uatw_m@wc ve a- wcd
t + P2 - éL +g- 20
T ST ST T ux aﬁ‘atz px? ©
d dzd
2 2
Wc _. Wu  mw pg(C)pC C pe ue
=~ 1g(C)- wdc)=t +2= rwd= Prnwgh®
HXZ(() | P2 X XX KX it

2
 5HilsOo v j &5 o Je@x s g dhdmfj W f it
X

2,11 L)+l 2 A

J+tD£:CdWa % -uggg_

C Dx me 2
j+1_ ~j+L 9 2 2. &
g @G DX W pC)iC, yC e, el
Dx 2&7 W M X X XX >

) SHYj S dzzlsT | MdzOcOj & j kddylssy 0 s
o tcj d3j dzd :

~ 3 t)d 2Dt j+ j+ + +
()0 8= € - ) o0) 2 /- o)
+tDCd+l 2c{ +C +Cg+1_cg_uug( )uC W@tﬁli_e

Dt

IX X X X
ltetsdL oasHdzr | M @4t didgtfcEsOlgaiEtsdy Ists y s Od3



67

Y - Cj+ac) -0 fueg - ofrdel- %)
M 2Dx GHX 2Dx

l otsdL otsHdalzy Wk dz o) ()
Y j dzj Mt toBL vtz @lzlz b
wo(C) _ (), s1C

= £(®) daydCdtistic OC s tSto H

X X X
[ OdzjlgeOd dzj dzd j dzj ©WOMSter 9Oj 3 L Isd ftots,
LOY dmd.
2Dt t N 2Dk G i . 2DX - & b (t)o
C) 22 s 14 todoin Gic) 2D & 2D 5 & 1y, WG
é@( )Dx2+ +Dt70 é@( )Dx2+ +DXrTb%()+D 0
- Clw i+ gl*t)4 1o (o0 - cll+cJ+Dt“9() w gt He ke
0 9[)7( ) ( 0 ) X X |X
1 Oh dzd € s W M g j dals
2Dt
o
N> S
g(C)Dx2+1+Dt

j+ j+ t i j-
G (el o2 fecd - o)+
- C) uCuefae 2Dt t, @
vl +oEIC | g kC $/60(C) ==, +1+-D¢
° X X g o DY
1 @tcOots?2 cSteOded Yy
J=0,
stsGH O
K _owd®.
X b
( Mdzd d&zO { sEDdastcOdzd yd L O
- - C
s=0, dk=dci?t-c)dqE=g"
db=dei™- ) d =0t

O Mgz



68
e=0, d&'&=0.
I d@sd Mzzyoj ftdasHdd $ ©Osj dhiss kz

I BN j 3BiBHA0L Of dMOIs!

l sz yoOj o3
2 ~ i1 _ j+l 2 ND(
agCg _0= C-wCzCN CN_1+%_DuC+£o

t Offffrdo O &3 ftesdL otsHdz |J s




69

).C“l G . C\*- 2C, +C*  C\"- C, §DX

2 O’
C Dt Dt —2

(g(c)- weg?

v 0¢ ¢ O¢
Cll1=ayCy™ +by,

g {IsdR HeolkA ktwOsodz dzd? d&ORBHJ®

C“l%g )2 —(-a,)+ 3+18=

20-CF o
DX

((c)- wog) 22 ¢

C 8 dzOW tcOL desfls dzOwv fa J B3O
C & dz@n= J d&3O CBtcOL HS ftotsh j ) tcj Odzd L O
H jtVtc d30 3{16) -
We_pe WC
w2 pd
ftoj sBtcOLEjdBB ¢ odHE

Dt 2 Dx? Dx? '
v OCdd3 ISBtGGLtsd3, d d3d 4 d3

. ;) D2 Dt 2 i
g/ =2¢ % G +§(QJ+1+%’.1)' 92 (C|]+1' 2C7 +Cij-1)'

4te0dzo[udzr' ) dz® alapizts FCQIEHzG j 0 dzj j . v OFC
L OH Odg' dzOff tew ) j dad W

S=5 (t),
Mdzj His9 Ols j dz' dgts,
" =5j (t)+dc - C,)
[ Odzj | ©OMMBE@HE k0o dzj dzd
e e uC @ U €. leg
ty—+—=— wg—L—p.
TR eg( )MXH &



70

JtesdL o sHd 3 L Od3]telflr dptseitplgf™ dgds H dz' -

t g'/"-2C+Cl* +Hij+1_ C/ _ W_gECIJﬂ"'CJ e -e ) Cl.+Cie-e g+
D Dt 2 Dt DXe 2 Dx 2 Dx H
1 eg( )'+1+ g(C) |+1 CiJ g(C)ij-1+ g(C)ij ‘dij - Cij;lg

I T O @)
a G eafe-cri W%[(c.uclx &) (CL+C e - &)+

CJaZt 104 Dteg( ). +9(C) &l-C g(C),+g(C) &/ - Co
oDt 2 Dx§ 2 Dx 2 Dx

10 dzjots? cteOded yd Shislsiyy diels e®Qddfts yf jtedfddy f
5 CtOdd YdesQ) IasHsulisiid(ls J dz' s dzp M FEHRMI 2 i J t
fesdLosHdy | OfftsSMddkdtbjd §t SedEolt
fesdL o SHEDjjd od L C@Bf@@ilazd 2 Ak y0j &

cr e vafemy (02 +1,m 2B U, g0) 2 ) c))-
(; -

Dx it Dx?
R L R e e

(dzdd offficsdL otsHdz §J ©WOMIdMOdz , ylktsser dzgj L

3.4 wtcOQodzjdzdy OdzOdzdIsdud MEdrm d ydmdzj dac
9 Otcd Odzlstso dBsH j dzd

[ dzv o' Btstc® dzOdeBdzj J GlsdBOdz dets?2 tcOL

McOo dzj dzdj ydMmdzj dedetsc s toj " jndzq SO CLE&Ay H tslzdsts |

2y O oL OdEsHj2Msadw sy Minsey misfpj du

fssyjtejHzs f OtcOd3] Ister ¢ dzlz dz¢ 3" ftedn

tojh jdzdw Ctslstster m mtstetsh s w©OLKGOBISISOdE . Gk

£~ (3.18)



71
Isj dzj ctcOW dzsy EtOo dzj dzd
WC , KC _p°C
UIZ ut HXZ
d otdzdkzseotsy ktcOo dzj dzd J

Ip

e

=

ut

We _
e

5

N‘

tdnJdedv

(cteOdzdyde | bEfmdzsedw olsttesEts tiHO)

_g. _HC_=
Xx=0: - —=m,
ut My

d LOHOdzdzts?2 f sfls W dzdats 2
f jtcotsEts tiSHO)

C=Cq

ftoj HiMIsOo dig dEEL dzO tod M

C
2

N

( 0)

{ Mz & OO0 dzj ded § udMmdzj dedatsc s
tejhjdd2 HW¥bkLdsdd R

dzd dzd d )

(3.19)

(3.20)

ydmsts OOYHL dtcdidztsi?2O HLO dzdzts d3

(322)

L

Csdzyj desteOydd dz

0.2

0.1

0.0

(3.22)
\
A\Y
1 E:
0 5 10 15 X
(B)
( Md d3o tsdzr
ZtcOo dzj

d obttee tC 020 MieBUiPs KIs o j Is)fnls odj =izgstsdzis T :
17 1.0; 27 5.0; 31 10.0

utsydz" § OdzOdzd Isd yd M& d

J

e M J dad ¥

160k d =



72
C :Cserfcgaez%g dG = ﬁbz\/gexpgﬁg Z—fé— xierf%%g.
ydMmdzj dgdetsj tojh jdedj sMEh jmsedvydd s d
I dzs B3 Mdzzyoj udfmdzj dzdztsy tejnh jdedd (M dz
(sysd) feOCIsduiriped UrsipdfiCiedadcss tej " § d
FtcOo d43.1Bf("in sdz' v Baz@ezd d tef) v dztidiglB dgaidy
S COYHBAREZ LOHOMBtsdMz L dzOyd dzd¥ o tej d3j C
tcOmMMmMlsswdzedj Bl o jtorndesMisd, yYbts §teddzyd
FtcOo dzgj dedv tsls vydMmlsts H W Wbsdaytg dialz'teo,yd § H ji
RZOyodz' descslz L dzOyj dzd¥ dzdh+ OMdBYIstsisd yud M
Gdzzs ddzj (tetsded C datso § @ OYF tcidzpipP.ded ydz' d3 Iz
weodzOW Mnj O ftcdossHdIls € ftwedzjdad® tMyd
f 5C OzOdAsdfBRH dzv Istcjrn dBsdj dzlstso 9 tej d3j dad .

C C C
0.2 — 0.2 0.2
"vva
01 0.1 \ﬁ ol N
0.0 0.0 l
0.0 0.2 04x %35 05 10 15 X 0 1 2 3 X

0) (B) ()
{ fpz8Ri 1 tedd3jt6 tjh jdzdV  jtooas?2 StOj o

ZtcOo dzf ozde®V tc OL dztsOyisGRO® ) HD.5;i(BdHC-2.0; (9 X =4.0

{Myddzazy ydd dzaj ddBiels wdLdyuyd Métsets Mmdsr
tcj OkzdL Oydd M JdMfsd LtseoOddjd wodits?2 Mo,
MtsB dz¢ H j dzts [k n dateddHjtefdg-BIHD fzls @ o dzOwWw Mmnr j ©3O =
M stetsmis tcOMYf tctsMmistc Odzj dzd W HdW W EZL d s dadzts ;
ftwodd&d md.



73
1d "o dzOw tOL detsfyplsdzOvW fMnrj &3O dd3j 3F: HE
5Cted Misdztich o t€GLdzYJ dalsteOYydd dzOB dzs H OJ Isfyw
yd mdzj dedetsets o h j ded v .

C
0.2 0T 0.24 0.2
1 0.1
ll [ 2 -.3 01 1 L
0.1 L
N \f 0.0 B 0.0 8
0.0 | |
0.0 0.4 08 X 0 1 2 X 0 2 4 6 X

(0) (B) (0 )
t dmEzABE S tcOo dzj dzgdj ydMmdzj dedesects ( id dzo tsdzr

dzd dzd d ) tcjhjded?2 IsjdzjctcOW detsets kZtcOo dzj dz
(3.22); t,=20; r'ﬁ)=0.1;d313 a3 dzlsT :toj d3j dzd
17 0.25; 21 0.5; 31 1.0, 47 1.5;51 2.0; 61 2.5, 71 5.0; 8 7.5; 97 10.0

Clts ¢ydmdzj dzgdzOW HJWWEZL Ve, f@&tdsn BH
CslststcOW ftesWodWw jlsfqw Exj HddzW BBd hdr L
ftosMmistcOdzmisoz d Mtsslse jlsise jdades 5 o tcj i,
Zd3j dz h ©Oj Ismw .

tdhdddv o tsdzdzts o 846k d fipfeddjoridy dzdivdzy  tc OL dzd
dd&zsf zdz MO. lted biMmMsduesoOddd L OHOYd BT
e Jl&y [ dzj v o dzOwW, dzj wodzOW M o MO d W oc

H4nd &30 ¢cGtcj Mise

e"-2e+et _e -2 +e
i i i — i+l i i-1
Dt? Dx’ ’

dnlJ BO cRigghEds bLMists2yde Ok mdumpdg] stk
AtGC{HtG-ﬂEfDI@%GIl.

1 4 WedzOw Mmn j BO



74

€"-2¢ +e” _el-2¢"+e]
R (3.23)

1 d "o dOv Mmaj 3O M o MO

j+1 j j-1 i+l j+1 j+1 i j j
€ 2¢' +¢ =5 6, - 26" +e +(1_ Sl)e|+1 26 +e|-1_

-1
2

Dt? ' Dx’
l Hokma fMddzjHddrs MdzzyoOws wjhOjd tLOL
rdmMsCj EMmzsedj odHO

él' t<timp

j (t)= 3.24
=15 o (324)

sfse j dedes yjsCEsibsydigtko O d dzj HisMsOIkS d
OdOdzdIsdud ME Y tihjddj o {3 Mz yoj dc

e =AdW(t- x)- W(t-t, -x)), (3.25)

/(a) €0, <0 A |
G H =3 , =consu.
W9 g2 0
( mdzckr =1, COC d o MmdizyuOj Ij &zj ctcOl dztse

dzOB dz¥ H O® Ismw  dzj ¥ d L d U MFB4,JO) M fduidsafdid
dmud L Ods, r. (jtdnRily, O) .

e e
1.0 ﬁ 1.0
0.5 l I 05 /\
0.0—-4 / \
0.0
0 1 2 X 0 1 2 X

©) (B)
t e84 T v tc Qo dzj dzdy ydmdzj dzdescts ( S 9 OHtG OIS

dzddzdw) twjh jded?2 obdzdzsotsets kZtcOo dzj dad v
(B) ddifzdz' tsdz. (o dzOW MR jtdzD08, c=0..j Mliste
HIMlsedw dtfsflodz MO




75

e
05 05
0.0 / \
0.0

0 1 2 X 0 1 2 X

( 0) (8)
t qzt8ST v tc Qo dzj dzd 4y ydmdzj dzdzscts ( S 9 OHtGOIls

dzddzdw) twjh jded?2 otdzdzsotsets kZtcOo dzj dad v
(B) da&f zdz Msds. o dOY Mmnd B3C
[ sd3j dzls otts83=dkd.] toj &3 H j 2 Misetd »1.0d d3f |

[ Mdzd dJ@fled’ M dd3d s MddzmMsdH Odz' delz® W

e ap t0

_ TAsinaep—t§ t<t,.

it)=1 &2 (3.26)
0, t2t,

sMmyddzdzv yd2 dzj dzOBdz® HOJ MY ud8dz] dedets j- B
ftse dzOmizj smv fm OdOddlsdud Msdd3 ] "ri<dzq jod
3435 B) .

1dWodzOv Mmad B30 f tcd o sH dd&® & ts5 dg Ofg d3B.Es @ JO , (to!

5 %

0.5 | . 05 1/\
0.0 - / \
(o)(o) T—

0 1 2 X 0 1 2 X

( 0) (8)
t qTz86T v tcOo dzj dzdy uydmdzj dzedescts ( S 9 OHtG OIS

dzddedwv) tjh jded? obdzdzsotséts kZtcOo dzj dad W
(B) dif zdz' Misdmls gzg@W o IgZOJ BZ& .0 L PaAHBISE o




76

1 0d3j Isdd3z, ybts o MzeyoO,j dzgjwodats? Mmaj d3r
ted h 4§ ded W slsdesmd s j dz' dzts OdzOdzd sy ME se s
L OHdzj G 15) . Clsts MowL Odes M Isj o3, Uslg s tseBiEC
fJtcjHdAz] G W tots dzls © Btsdz N j, o, fMdzj Hiso |
fscted " dztsfls! Mmajd3¥ . o Isjujddjd otej 3 ded
ydmdzy dzdztse s tej h jdzdw o7 tcQoadzdo O smw  sls dzts f
C o dzOw tcOL detsfyls dzOw  firRlg ! d3Otc jfLtsia da! ¥ igjrls, fofs
e zOmEzs M dj My M O0doddlsdyimMcddid. 1t Ml
o Otc! Jieso Odzdd NP OO Yt otcjdzdjded HOJIs L d
Bj MsOR twOLWL" 9 O, Ylsts dzj yJ dzOIsj dz dets d
dzj sB s dylstsBr BN dzts MsB dz¢ Hj dets EZMmdztseo d j ¢
v0Cddz BBEKOL 53, . COYyHB2 dL tdsAshigHig dg(ty 19
dzj S slstster j ,dzj AsBs@B 3 d Bsckzls ftosweadls! mw
mMdmilsj d3r ZtcOd dzj ffatfl2 y O j dmf sdzr L s9 Odzd W w
MtsB dz¢ H j ] 5 dz' d&jd Emdzse d 2, Yylsts dsyjd
ftoeslsdodzsdyz Mmdzz yOJ ZzO ftesWddzwvwr otsdzdz B
Mizh j Mmise j dzdzts [z ndztisy dedslsiziz$ @ te IsHQidz sdpjd 2 hdglsd] terst
dzQ@lzj W o dzz¥ tOL dzsfisdzzy Mnr § B3z H Az dz 6 P j) dztf
dzj Sslstster | o0 0OtedOdalst tjh jdedw L OHOYd ) ¢
t OMmMdiislstced &3 dzj S BIstster | o Oted Odzls™ {§ toj H

3.5 YOmlsdzr j] 90tedOdzlsr d3tsH j dzd
3.5.1 1TtsMisj2how dJLBlsjtedzsdyj M&

I MOdBsd3 ftetsMmMissd Mmdzkz YO W Weflyr] Ji ddzls i) w off 15 & |
CL WWdydj deslz O BEHOYHY.Ib GdiHOw R PdglezOj Is o

2

P RV C“C“ H s
pEe ot IXE Xy IX & MX(
e e _C

2 2-g 2

u? Xt X




77
x=0: J=mj (t), S=5, (t),
x- a: C=0, S=0,

t=0: C=0, S=0, £:O, H—SZO.
Mt Mt

sO¢ d 9o MEyOQPtcd @dzidtse, B'" dzd dMMdzj H S

1 Jtico Oy GteOdzdyde &3 EZMmdzsedj d3 H dzw ¢ ts
(Msslse jlslsalzj Is, ZzOf ted d3J tc, dzOfmr h j dzd &
sCtozy O h j 2  dzOL dgr ) . ] Bsdzj dzls o] CtcOn j
t., MsOoadlsmw EmMdazssd) sliikzismissadwy dhlstsydsz
ftso jten desOyls d :

l IststeiOf) GcteOdzgdyde d3 EZMdzsedj d3 o lsBteE B
fso jtorndasmisd B@EOIjtedOdzO ks tsd3 Yyomisdy) .

[ dzv o ltstctse s dzstcEO® e fpdzlz y @ zO0 cteOdz] -
tcOQo j dzlso O dzOftew y jdzd?2 dekzdzse, yYlsts ftedotsSHC

x=0: e=¢(C- C,).

tdnNddedj MoeweiLOdzdets?2 L OHOYd Hdzw fydziz y
Csdzyd dzZlstcOyd v, i tolj dz9BJ8 @ & dzjiedsth) Is €20 tc © 0 f) tc t5 ) Is
9 sdzblzts dzy J dzls tc Oy d 5 dzdEs® dzjdy dzd .tc yegEsRIs O f T@E OW
PBljGeOJIs ofjtjH. Ioddtsyjdd] §jtijHdcecrs W
37(B),©. 1 MmMozzyoy dajwveodes?2 MmMnaJ 3 dzOBdzt HOYJ
otsdzdz d B dzOMIsd o tsL I O¢ Mmiwptd j. BZzdi® 0 ¢ t& ®Y
CosteHd d&zZOIsy § jtoj Hdz] Gtso & tkipzs ®o HIFgM Iy delr Jf Iis dz
o cdzd@ stedfOyd2. 1 JMdBslstew, dzO0 Mmtsedzs HJ 82 |
(B), (69 o d H dzr siyd dzdzw yd d . l Ote! qteso Odzd | [
mMf smMseBMlsotseo Ols! dr kdgjdg? M jdedes . 1 dHdzts,
tsB dzOfrplevdj lgvfpwy W OC Isduyd M d Oy jddj d3 € tsdzy



78

S S
0.2 2isssgall
011 — \ \ 0.1
1\ \ 3 1 3
< 2
%850 &).5 \1.0 15 X %0 05 10 1= X
Q (8)
e e ‘
0.04 0.04
e I
0.00 7/,\5 \ - 0.00 * 4
-0.04 -0.04
0 1 2 X 0 1 2 X
(9) (9

[ qpzt8ZT1 ted dBite tej N Jj ded W firadWdekzGroadgtsidoogs s (
[ Sd3j dals™ o 1d] @& 22d.0, 3i 2.0.
] Ote Od3j Is tor w=aDsg=} Qdt, =2.0.

©)o ) dzj " o d®NG )in~*jaRQIVs JifBvj dgQ)j. 2 Mls et *1.0d «

{ OfMmsswddj &wJYIHE oBdZEOR] M Isjyj ded,]
Bsdzd dzls iz etwlbita@fny tcj H j dzj dzd | Ctsdzyd dzlstc Oy
fBjterndshisd §©0OSIsdud ME3B, Odzf, L diisiz" g s sy
W tc s dglsW tsHc d30 y dotisidnitis 2 o M § 3 d ftoctsH o B8 B s AW
COYHBA ctcOW d BPH tdzOH fiplsf@dzdizCdets s Hoj Ctode
BB dlsO ot di3j dzd, Slbdazdudd Mohissdls o df
Yybsts twwOmftejHjdzjdegdw Ctsdgyj delsteOydd §tod d3j f
feOSIsdud MSd Mtsef OH OMB sy 4 Hdediandg o ¥ dzdz™ els fip
Yjtedzts?2 Stedots?. stteHddOls 1 tsdestddaddy
dzj L dz2Oydilsj dz' dets, d HdzW HOdzdesets i3tsd3j dzls ©
Wicsdzls©O o tsdzdyr Ctsdeyd delstceOydd Gteddsd md EHxd
Hdzw tsBtsdrmr 90OtcdOdzlstse toj N j ded v .



79

e
0.2 0.04
0.1 \\ 0.00 J\
\\ _—
0.0 \<\ | -0.04
0 5 10 x 0 5 10 15y
Q (B)

t dqAzt887T 1 ted dzj to toj h jdedWw Mo ¢ OO dztlzels dzy j &b ©
HiWtstdiOwd sz msdH Odz! dzr 2 d &3 [z «
[ sd3j dzls otts]5Msj dAdOtc O d3j Is w10, dyts-10.], dzcfE 2.0.

— i dzj VW oMleOV==—=TW 9 dzOW Mn j BO. It d3wimp .9 -

ltedd3jte  toj"jdedv Md @le@EdH Qedtfdzsz th O
Hdzd Is§ dz! dzetsfls d E§0as39.Q 1Oddg d3ie@ twig did) o 6§ < tgdiats 2

¢t

C C
0.15N 1 0.15\ 1
2 2
0.10 \ 3 0.10! \3
0.05 \ 0.05! \
0.0 % | 0.0g-- \s
00 05 10 15 yx 00 05 10 15 ¥
Q (B)
e e
0.02 » /3 0.02 Az&s
1 /\ 1
0.00 A~ N 0.00
. V4 / . 7 /
X/ X/
-0.02 | -0.02 |
00 05 10 15 ¥ 00 05 10 15 X
(9) (9

{ qAz8971 tod d3j t6 tej M j dad ¥

©)e)

dzJ ¥ o O NG )i DY@~ J GO

[ b3 dalsT
] Ote Odsj Is tor w=aDsg=} Qldt, =2.0.

Mo W L Odzdzts 2
g 1dj o 22q.0, 37 1.5

1] v

L OH !

tH, FR0m |



80

10 fsMmisjfjdeder @3 contsyHjdedj dze o tsdzdz yd
jj ©btere Bl oo jtendshisd d tOMfttsihlstod
OdzOdztse d ydats, C QL RS @Pj dedf{fnlzadiz® j o sczdzj H j W
CteOWdeon Mmjt’ B39 ek f HORELY . Hdv v o dat
zd3j dz' M O I3fgY  H e ddn). .

lteddzd o toj N jigzdevtc QA2 pdddsd bk fdztse d W dsd o |
20 tod BMOdaCdg" oV Bskzc sdz' ts6t . § t5th & groziip® M Is ¢
slsd3j yjdedz j o7 hj, MsotcOdgv s Isfmw .

C C
0.06 0.06
\ \
0.03\ 2 1 0-0?&27 4
1 3 i& 3
O_OQQE \\m 0.00¢ \\“
0 1 2 3 X 0 1 2 3 X
o Q | e ()
n O y 03 4
0.01 /ﬁo\“z ‘Q‘%“ 001/ 2
0.00 \ / k 0.00 )
/ /
-0.01 -0.01
0 1 2 3 4 X 0 1 2 3 4 X
(9) (9

t dqHAzt84071 1 ted d3jhtgl dijv Mo w L Odzdzs?2 L OH OYd.
[ sd3j dzls ™ o tdj @, 22d.0, 3i 2.0, 4i 3.0.
1 Otc O3y Is to " w=asg—} @idt  =2.0.
(O)o,) daj W o dONG )MavjegEOW M~ j B3O. 1 tef, o51.0H

S Bsdsjdaskt bicigkg @2 o sdzdz®, SOC d o 't
Hts bixgf€.d sttstcHd dzZOIO dME Oy jddw dz0 o ts5dz
fjtejHdz] &3z Wtetsdzlsz € tsddyj gsdzdjy d B s Ptstcofnpt
cOMf csMmistc Odzj dzd W 9 ts dzdz, f sdztsy J dzd J W te ts dzl



81

{d Muyddazdaeyydd Ekddd' hoslsmw, WdLdud M siB810
ftod HMIsOo dzj dz¥ Btsd3d dals”  oted B dzed, B4 dz N
d B zdg thg). + stse 5, 348@ARSH didislz ddEQB dzs H Ols! MnA S|
Hdzv C Oy HBGEt dBsd3j dzls O o toj( d&gy) dedf tcdp® Mdshipjo iz akz
1. Dt=Dx=125Q0°% 2. Dt=Dx=25Q0° (o' Hj dzj dzts 3 d tc s 2
Dt =Dx=50Q0°%.1 dHdzets, ylbsts tejhjdedj MrtsHdIsMwW,
Z0 HtEkzcO, jMmis! dzjL dzOydlsj dz' dz@%3j10t¢ @L) dzd yct
Hsf EMmisdds 7 ftejHjdzOR. [ Mdzd Ik tghkes W Gegetigdzh |
ftesmistcOdeMmiso z, Ists dzO® tOMtcj HJ dzj dadd H j W1
Mrd B gWwodvelsmw Mmydddyydd.

[ &z, =t, €Oyl mise j dedzOW COtclsd &O1). IdE dggjode F
¢ tsto s fifflstefts fids@dP dzj dzd v o tsdzdz S tsdzyj delsteOydd
o®Istster n, WwWodOW Mnj BO OBMtsdzt Isdets dzj 1 toc
f OtcOd3j Istetsl B deged . t OMyIls OB st bxteY Is s

C
0.06 0.0
0.06\ 0.0

0.03 \\\ 0.03 \ \
0.00 =—— Q

0.00

0.0 0.5 1.0 X 0.0 05 1.0X
Q (8)
e
0.03 0.3
0.00 N 0.0 S
-0.03 0.3
0.0 0.5 1.0 X 0.0 0.5 1.0X
(9) (©)

t diAmzt8 211} ted d3d to toj h j dzedw Mmow L Odzgdzs?2 L OH
[ B3] dzls otte].0l3] dzdD tc O d3J Is wE10 dyts-1.], tizF1.0.
©)o ) dzj W o di®YG )MrYjeogEZOW fnj B3O. I tof d31.0 H



82
1 0 tod BALEG] HMisOo dzj dz' tWOMY tej Hj dzj dad VW,
f OcOd3j stetso BEHOpdf,H datsts @S sfigd dzdzv yd 2
L dzOydlsj dz' dets o] dz' o v©OO 3 4s@Ac Of ts 3w o dzts
Motslsdgsh jdzgdj] h Oese s CtstcHddzOl] d 5 ¢
or BtoOdzdz' n f OO stetse dsH j dzd .

Q
o.od\ 008
0.06 —d|
\ 0.00
0.03 \
\ -0.03
0.00 :
0.0 05 10X 0.0 05 10X

( O) (B)
t dMEzIBTC) tcd d3j to toj N j dadw M atow L dgdsdedzgds2dz LAD H

[ s dzs  otts]aBj dzPte O &j Is w=10 ds-10.], tzd1.0.
Co dzOW MR j BO. Itej W, #E®@ Mise dw d

t OMmyd sr fsC0OLT 90F Is, ylsts omj wWdLdqyud f
Wstedsz otdzdz d R OOCIjte dn { otsdzs fyftdj disH
BHdE?2 BdOMISd dL d&j dzj dzd¥ OO stetsa ¢
f OOl stetso  tcOL dgsdigh detsRO dzfizj 2" d 7 Oy |
tcOMMdzOIstcd 9 Ols ! tejh jdedwWw MfMow L Odzadets?2 L OH OV
Mmnrd B4 .

vud 4t tc0OMmmdshiaeddd dedgd 2l dzd@H Oyd Hdzv ¢
1 tod dzj ¢ dictse ®deohg Bz dizlp tiglizls O dzL ( fiplisty te iz Is iy w
ddL Sdj 1djteedd dJdif zOdzsOydd Hdzv f tsakziz,
f so j tor dats fls {161€ feffif fp@ecizOw o h | d3tsHdzvdz! ts ot
sOCtsets ftetsyj.igied diem(R ORddc d2 d&30lsj tod O dz,
HiWBsteBOYydw dzOyd dzoj sy f§ted IsJ i3 J sG] ls
BOIsj tcd Odzts o 9" B B-O.dzO ¢ dntgfInfisls alz® 1 IsIFZ 168z  Is
(Si) =0.24% U ( £0.09% to( 191 6 . Z2MIEES) =1090 4 } @ 188.7L 1°0



83
df/ fy3o(Si)&2.33: £ 0S¢ /%d3m(B) & 108 1°0 C¢ / d3ts dzy & 6849 § K3
(o4 26.261 O
[ OMh sOB ' ¢ OL O dzdtfir0.185@03%frdz" xdsefl26AA0 ™ d;
e =0241 s,=26261 1.1 " yd fdzjtfd@mim Qd3j Istc™ H offtsdaly \BEH
ftcjHMlsOo daj 4g2. © IsOB &z

U OB dZ&f2i 120 U Y fdLftc O d34Bks & 5 oz

1 Ot Od3j | 1 20y j dz 1 Ot O3] Is 1 dz0yj dzg
w 11.7 g, 10°
t, 8700 m, 0.01
g -0.62

ANzdz2C ydvw odzj " dzgj cBHOERBOHG 2dMdbe g W

i(t)= o.%m%‘_’—tg.

10 tdh¥&Yitdo jHijd ftedhjte ©WOMYBR]HD
fso jton dgsMmisdets oy Biztsj | dsd Msjsdly] ez yOj fiists
t, =8400<t,,=16000. & f§ jteoa'™ 7 dBsdj dzstse o 6] d3j dzd
otsdzdzy fdglslZcOydd o dOftewy jddv/ HiWsted3OYdd
tcdMmkzdzC OF o7 h j, dzOBdzs HOB Isfqw dMC O Jdedw ¢
otsdzd | sldduydj sl bkfwtkcedi otdd, o d
fosHodeO sy ofjtojn. 1 jtimdadzs? ¥ict .
O oWy j dzdW Hd&W HOMBSES &ZOBSGEKO  OtcOd]
Hsf sdzdzd Isj dz! desdz ko j dzd i BAY pidgOMmh 1 OB @ d3q «
fsCOLOdets ftsdztsy jdedd ¢4 ted Hdzj B8] dzlictisazls Ot jz
8400; 13000; 20000. JdHdats, vyt &O Eyo
Mjter 7 Ctwkzetses o tBdZOMIsd  jtojHdzj cts W tctsdch
6OL dL d5j dgvfs@C fd dgOEz! dzgsEts L 2Oy  ded v dzOf
HsMisd e O Is todzdas@ W Wiz dd] . 1l tod yjjp ftclsth dzist
dHj desdyjdz twWOMmftcj Hj dzj dad & Ctsdzyd dzlstc©Oyd d
L d2OS 3. stsdzyj desteOygdsdzdz 2 tets W d 6216000, {f t



84
COyy Mise j dadzts ntesh s M6 &zOMmk j lsmw )
L S jtod d3j dals OdB6AATR. OB sEPC [ C OC dzOh O s
Ci WWdydjdals HAdWWELdd o dzgj2 dzj L Oodfmdl
fted dsd ! Qfjtdsds HdsAyY tej HJ dzw Is! MW e cdzz! B §

0.2\ 0.2 >‘?\
\3 ™\
0.1 0.1 X\ 3
2 4 \6
1 5 > 7
0.0 0.0 No |
0 100 200 X 0 100 200 x
Q _ (B)
5 X
St "7 S/ S LN
0.000 2E-04 0.000 0F+0 / 0'000 —2E—G4T
-2E-04 t4E-04
OE+O! LAE-04
0.0000 — 0,000 O 0.000 e
5E-06] 2E-06[ 1\ 2E0 \
0.0003 g DN -0.0003} 0E+0 Q’v\ 7-0.0003H oe+o Av\*/“i
0‘ 3000 6009 9004 ‘ ‘0 100‘00 1 0 10000 2000
] ‘ 0 5000 10000150002000
0 3000 6000  9000X 0 4000 8000 12000% X
(o) (¢) (H)
0.00 - ! 060 | ] o5
5E-06] 7§ ’ 5E-06 A\ 5E-06|> 1
_0.05—§o,0 - \Q&Lx _0_05l . -0.051]{0.00 A A
/ N E+0 - 7 / ~ f—\*/}..
N -0.05 10000 2000
-0.10441 0 / 3000 6000 900( -0.10/ 0 10000 | -0.1 8
01 K-o.lo—— |
-0.154] o 80 10 -0.15} 015 ——>—
0 3000 6000 9000y 0 4000 8000 12000 X 0 5000 100001500020000%

(d) () (L)
t qAzt8431) tcd dzgd t6 t6j " J dzd W o B-5i.0 dadafsdlz fiy O

d B3 zdz' ). [ tsd3t cdls 50002t $OMKY 3dzd000, 41 8400, 51 10000, 6
i 1300Q 77 16000, 81 20000 (@ )8 ) § tsdzyj dzls te @) ¢ to
dzOf oWy § ddw ), H d W steldOygyd HJ 2 Mg p=d6000d d3

) jtejojHjd Ydzzyjddr j BjLEOL B teds j
COMY toj Hj dzj dzd 2 a3 jinled tgts AQYcYstO] oM O o dzj dB.14z0



85

Jujodudets, 1yt SOyjfmlsejdedets §tosW ddzd dzj
ted MizB.j [ OC M &3z d3" dzOf oWy § ded 2 d  Hejtd jtsdgidze
|l = 0.042 310,020. s0O0¢ Bldj yodzsm: to
d U HtsfisdeOsls o HIWWELdbddzs?2 L isdzj, Is
Ctsdzyj dzlsteOydd odzj Hioj dadats?2  f ted dzg M d .

C s ] 1i0 e |
0.2 é.005 0.00 ==
000 leE—OG 1
0.000f== % 0.01}| / \
0.1 0.00 //'L 0,000} -0.01 E+00) N
' 0.005 (00— \ \ / 0 200
000 b000d \__~| [0.02] 0.02 \/
\. -0.01 -0.01 / H 0 100 200)
% 1 2 3xad o] | 0.03r——*
X, ad 0 50 100 150, cdck O 50 100 150x, ddt

Q (B) (9)
t dMEz3AT) ed d3d t6 o " JjEHA VL @) @ §IdAgAz"

#ddzinsdHOd dff & d3iclly] igi= @i OF sdzyd dzls s Oyd
(B) dzOf towey j ezd W st BOYdd. I toj diwm,=RIHQ fls.

CCMt jtod d3j dzls O dz166 j ff GEEREdazQ ®iIEMEZEzE j C 5k
o dHME, vyt COyjmlse j dzdes W sted3O § tesW d dzw
sjstejlsdujmMSdid tjLbkd IsOkOi].

I I
9 — As=implanted
107 == —-+ 800 °C, 35 min

— As—implonted

: — -+ 800 °C, 35 mi
S+ 800 °C, 35 min

+ 950 °C, 15 min

B concentration (cm™)

(b) CSPE

1 1 1 i :
0 1000 2000 3000 4000 5000
Depth (&)

t dMEZIAMSTSIMS L d3j t6j ded W f totsW dzj 2 ISi ff 51
(1. 91ff®0 C11 B) d fomdj ¥6GMdjHE



86

352 sHjdz f) LOadMmdditsmis: ¢ Cws4 WW yd,j dzl

{ jOdzr dzr | ®OIjtedOdzr HtojHMlsOsdzwels Mmis
5B dzOH O " dj o dzzlstcj dzddd 2d L Isde@k Estizdzjtsi? . td tsifigfl
EPuyjlbO tjOde des? MlstekzSlskter MejHr d jtej
LOsdMmddsMmisd St WWdydjdesO wHdWWbkzLdd sl
fMdzj HMlse dj d3, ZOf tod d&3g te, o dzd W dzd W 9 dzlz Is te
fne w L Odzdz’ = d A3 W dydts slsHj dz dz' d3d Hd fdzts €
ttOMY ted HY dzj ded J d3 L dzj d3d dzlstso 60zHG H d W W IzaL twfds! d
Mz yoOjo MftcOo j Hdzd d68B170 00 dMd d3ssMmis: o dHO |

D =D°(1+bC+dC?),
¢ H fi(C)=1+bC+dC?.

s O0Cdds sPigdL. sd3,

{ OmMmdBsisted d3 o dzd W dzd p o Wisdz@ W depdnlf delg tsig) dzj
Codeypugtf fteddizi d d HIWBStedB3OYd2. s0O0¢ (
BOljtedOdztso or BtOdzr Btste  Ctoj didzed 2 .

lted ydfmdzj dedetsdz dfmfmdzj Hse Odadd o' W o dbj dz
ftcdotsHdl ¢ HMisOlsydks L OB Isd & dL dj da
HiWEsted3OY¥lG). (tedfm.

0.001

C/\ Sif o N
0.15 0.0007/ TE05] “\

7 \ i
// \ 0.001; 0 02 gE-O‘ 1 o 0E+00!
0.10 be+0 /| -0.05{] { f LD
v \ 1

7 05000 10000 15000
)
2E-06 2 -0.05 !

0 5000 1000015000 /

. \ 0.000 e .0.10 \ 4
0,00 \ -0.10¢| VlPO 2

0 100 200 X 0 5000 10000 15000 0 5000 10000 15000 X

( O) (B) (9)
{ Ofz8967 | dzd W dzd j € bW d=PO)] j dzls O

i b=00,- - ib=50 i b=10.0
sdazzfsdHOdz dr 2 by iz diigh.= 160893 dzls
(0) (Bdyjdswoydy fwdddnd; .B-8i) dzt




87

A0 fjtejHdzi s WiesdsO o tdd § sdyj

LWWiCl ctsftesCdHT 9 OdedWw e o tsdzdz' |, Colsste”
L dzOyd ded d & b [Wisite/Qpd i) daalsjO + W Y P & B d I3ts ¥ dats dzO
HyWstedzOyd?2, dzts Istsdz? S5 o  HIE WD L d sldzdztsB

fitejHdjcts WisdsO0 Ctdyj dstoydsdzdts? g
1 Clstej Bz BO dz0 o Sdzdzj dzOUf( tevoBfif, &z)f v  § ©ls ko )
o S tOM sz je@eejgd Mjte' 7 Sty SCso, it
qL Bj dzj dedv: o tsBd&OMId 1 CMistej Bz BO ( gadS ¢ «
oL tOMIsOs Is (fts5 BSH Lz dfistsd dirfq) j dfd) usjj dadiz]

HiWwstedzOyd2, bOS d dOf cdz®dzised § Wdz'dafy A t6F
Cs1 WWdadj dzls

[ JdZ2OBdEC O obdzdsetets sy MmO M ARV
HdW W kL dd Sl MeMs0s 0 f cfds lstcdtsso Odz0

AN ¥

0.157 N\
\ N\
B N\
0.10. \ 0.10§<% \&
0.05 S\4 0.05 6 \

: o AN
0.00 0.00 ©
0 100 200 X 0 100 200 X
(O) (B)
S§u5““ /" ‘ S 5E-04 /‘A P \\\ S - . ,\Q
6 T
"/ \ \2E-06
0.000 X\ 0.0005}°E+0%~ 0.0005§ joe+ 2
) 50 100 ! x__ - DE+0 \’3 P V:/T‘
r 3000 6—’05 900( . 100 0 10000 NS 6 1100 0 200 10000 20001
0. 000 e 0.000 = 0_0000(7 *—]
0 3000 6000 9000x 0 4000 8000 12000 0 10000 20000
(9) (¢) (H)

t dMEZIABL) ted d3d to6 toj M j dzdWw Mo w L Odadzs?2 L G

Cl WWdyudjdesO nqizLdd Bl fMshlsOs

[ sd3j dzls™  d tdj BP0 6000, 3i 7000, 4i 8400, 5i 10000, 6 13000,

7116000, 20000 . ( O) ,yd(¥s )f tSdttsnfidoatz@ik)s j it
Hj2Mflse dw tg astp0oar Mo



88

g seilsdztsh | dzd § B3 Y H otcj d3gj dzgj &3 H j 2 Mise

otej di3j dzj i3 toj ZOSMOYdd { sE6T QER@QH, =8408.d dz

lteddwIsO L OadMmd ddsmis! tsls Ctsdeyj delstceOydd o c
f(C) =1+5@& +100T2.

[ dMOdedz" § t0OdzjJ BGMtse dzdesflsd oL Od d3ts
LOoadMmMddismMisd St WWdydj dlsO HdW¥WWELdd s
LdzOyd dzd?2 dzOf tewsipgz@yd?2 do HEB dzOMIsd 1 € Misk
Hsf sdzdzd s j dz' dese s BOC Md sz 8O dzOf tew 3 j dzd 2
Cdayd dzlstc Oy d sdedets 2 o s dzdz' .

3.6 JIreBH'" s tOLHJ &E

s O0Cdd3 tBtOL 53, ZzO0 ftoddj tog dzj dL BIsj
ZzOdBtsdzj j HBHABHWH |2 HRAYidmjsh dszd v tciPes Wz
tcOL dzr = Isdf, weodzw jlsfqw dzj w e dzOVW tcOL dztsfls dz
sfydddyyd2, df dijehdna WdLdujMmMitets f
dzj dL slsj tedzd yJ M< Ow s H j dz fsLoatsdzy jIs
tcOL dzgs zZOMh Is@indgtsed : f YW EzL dd o dzj Hicj dzdatsc s
otsL dqglzh j dzd 2 .

LMIsOdzts 9 dzj dzts, Yybsts oL OddisH ] 2Mise dj o 1
ftcdosHdls € dMmMC Oy  dad s o B dzOMIsd dz@&@n 5>
s tstesMisd tOMf tesMisteOdzd dzgd Vv H d W Wyloz' d t5 ddEsC
Yls ts BOC Md BOdz! dats § L d&zOyd dzd J zOf tew ¥ j dzd
HdW W EZL d G dzdzts 2 L sdzj . 1 tof o dg Is 1 & ts WifBddzO ) &
tOMY 6 v dzj dad ¥ $Bdeyd destcOydd fteddid md,
dteOo dzj dzdj W ddzj 2 § tsdaylg dastsOdiad M Y dsdizizt
1CMf jed Bf @B OQOdzs dr ~tstetsh jj S 0Oyd Mlse j dadats

[Isd3j Isd d3, Yylsts 1 IsO dBBisH j dz Bsyjls BT IS
Gjdzj sOydd o0C0Oded?2, 5 90)ydts?2 tetsdzd €t
Csotstcdlsmw ot @G INQ@A.Jd S dH2a7], ang ,fm HGjHd;



89

YoMl datsisd, HE&GOLs0MOdNdd ftodo sHW IS dow
fteddd md o fojtndsiisdsd MmMaesy &dhjdd
bojddujddj ®ROSMdBOd d@ 7 L dzOyj dzgd?2 dzOf
L zOyj ded™ Stsdzyj destcOydd o 0OSOdMd?2 dzOdBs s5c
L zOyj dzd?2 dzOftewy jdzd?2 d HjWstedsOyd? .

[ HdzOCdBdzOHN0 BsH jdz2 Wwodw jlMmw dLslsjtodd:
ftod d3j dzgj dedw . | MdzjHksh j2 cdkOoj ftojHMisOs
fsojtel desMlsdzs? ©BELOBBISCd EOjtedOdkO § Glst
fMowL Odzdets? dzj L Blsj odsd uj MS 52 d3sHj dzd .



90

4 vV (RrRUUPRY[LESOC SLorcl? voYodf P B #
Yflrtmi{eovrds [1t010fuvsrR [ouvrtrROJO 1 [

) 59 j 6h desMls dzO" G©BEOBBICO fobsCtd Yy
CudzOdr & Isj B j 6OkteOn, yOhj Isj &y jtcoOl
) sl ks HOdj] tOmhdEsEdnst ey mhy ¥
oL dBh jdd2 d kjfasfess sHddshisd d&0 &Oyo
YyOfmlsdy Hekesets Mk,

4.1 1tMsOdsa 0O L OHOY]

) tj HiNlsOo dzj dzdzOW s H(BAR®G) teds@ s dzdgts j [ By Iz
sd § dzsf wo HhsdeEfls df i3 J &3

£=-E, (4.1)
M X
b=t 4.2)
Mo X
rc Mo W (4.3)
Mt bt Mt
GHJo 1) § dztslsdztsfyls B tcOB Olsr 9 @ i3t csizy jdsiEdstg

d By ZzOdEsdtelz j BsEis HOB] @GS ¢ dsijCysidsy; sQizj
sj dzoL st6O 2O oWy j dzd2 o  dpO{ s edsf jj dedds Fits®@
Col WWdydjdels Isj ff dzts oG5 6its iz Hig @y oz j dzlf ¥ ) s j «
Coif sdzj dels© 9 j Clotstc® f jtoj o5 h j dzd 2

1 OyoOdz dz §J d ¢ tocO datfi)d# 3)0 deOnginsts af furdz’ H dfte j H

[ftejHjdvshdj M sls deshsjlslzd wis | dpdsosds o j 56
sjtod3sz tkc 2 76/H.dW N &z usdsdizd {1d j  &33), § teFOHf toH b
MowLOdyr M HjWsSttdOYydj2, SCtdyj dalstceOydj2 ¢

s =Eile- Da(C- C))- a,(T-T)). (4.4)

I Mazzuyoj d&Oodz2hd fdgaui dsi " H JMCedgivdls  d3d

Mistslsdash j dedw stsh d:



91
o= (4.5)
X

]l MmMtslse jlsMlsadd M IsjtedidscHddzOBdS 2 dzj t
BOMMr M EZuyjltsd ot &3j d tj zOSC Oy ER43), @.J4) dz
ddzd o BHddsA] tcdats?2 d3tsH j dzd
ur o W,

3 =1, e (4.6)
TSN
I Tt jddd HA&v foksCO BOMMT daj o3 dzv |
3=-D°f(C)*C +pcPBu. ¢ W 4.7
X Wt

GHJJB=D’mDa/RT i C&Wdydjdzls §jtcjdsmO {tH H
D°=D,exp- E./RT)i S st WW dydjdes MOBRH(@N L 5L §8 dyd
HgWW EZd@)diWw 2dzS ydv, kudlsqd s ove s0b¥dydi
slntsls@d @dzd o j tMOdz' dzOW ¢ Om & &30 tzw 1 dza®)ist Stz e
oty i3 6 ZOSCMOYdd, 7 p RV O @@ mMoydy, it
ISd §f dztstf tots o Bardztsapls 't OL dztsgld W d Qe delstseo  C tsdzy d
tOMmh dtoj dzad W o daj H t@vdj d3tsdzjtsi3jiadisi@R] daston e dizizd
IWWiClsdodzsets S WWdydy dels© o MmdzeyoOj d3dat

RN sz L 2V MBS RGH" jfdefds dzdy j dzd d ©H dzs 51
fsdzeyoj 3 Mdmlsj Bz Ibtejn EkEtOodz ded2:  Haczw
O tewy jded2 o dzOf tc@d dzlp gzdst] julzO S BB Y j dzd W
“C+t WC_pé puC BCpse

= = =B (4.8
TRRATOINTY ST T
rEOL:;HOaT”IHODaL:E?:;;, (4.9)
e YT LHTB_pg g ps LS @
roCs etq YORRTY U_X uXH a;T— ga T h (4.10)

L eOdzd ydz' § d dzOq@3sde’ p dEMdztse o W
x=0:J=mj (t); I, =0 (t); s=s4 (t)



92

X- @:C=Cy s =0, (4.11)
uC O;EZO;E:.
r oddgygtsedzj j fjtej2Ilsd ¢ BJtﬂtGG)LthGdzfd:sU
4t i3 de@eaDugtle’ | HdegH' HEZD
t X - T,

t=—; X=—; = =
t. X, s, Q= T-T,'

G Ht), X,s,, T.,e T d3OMN s OBt/ X, $t,dzveMmMistsise j sMmise j dzdzts:

_ _/ _ _ qo _ _
t. = E/r , er s \f =Ea (T-T,) T=T,+2> e =a (T-T,).

) B HMls Mol (1.9-(4.11) dz05 5H d

t=0:C=Cy; s=0;T =T,;

e=2 (4.12)
e

HC .. HC_ | & 1 (c)¥C2. v FQuse 1
o e e =te FQF(C) Ty Mw ge écQ+CuX, (4.13)

S | HQ, JHC 1S (4.14)
v Mt ME° X
HQ HQ _ HQ uS uS;a
t +C)—- t,w— +c , 4.15
T EIT I -wlQ )ut gQ it *5)
LteOddydz §j  dzOyoOdz' dz@ j] Efzsedw IsOFC
fjtej d3d dade” ~ :

x=0: J=j (t) J,=ai (t) S=5,(t), (4.16)
X- @; “Q ——O; C=0; S=0, IsrsG&t:Q+g(C-Co), (4.17)
px px
0 oo HC_ A BS_o A
t=0: C=C,; S=0, = =0, =2=0; Q=0. 4.18
0 N m Q (4.18)
17 @Y j dz4y (46),(47)e BJjLEGOL iBj tedz" 7 j toj d3j dzd

S=e- Q- dC-C), (4.19)

_ uc, FQ) ps . dJ
J=-F(Q)f(C)Le= MwLe , 4.20
Qt(Che + (e Me [~ to g (420
- W Wy (4.21)

q q

i Yot



93

I (4B, 420 ¥EdSyFQ)=en-UbQ+c)) ftinmisos
BJLOLd3j tedzr 2 S WWdydjdzazls HdWWkzedd.
4.2 10tO®RjIster &sH | dzq

I jLEeOLBjedy | 2 SodfdjSh, GbdOl a@dady,

ftedtetsHT , 1 toj H Ml Olorirplsly tc 000 d& O Bdeddyjdzj dzd @ L
f sz yj dz' dz0 thdse j WBAEIEOIEZtedz & H Odzdz ¢
v OB dfly P Efisddgr § ddalsj oo Odzr L dzOyj ded2 O
I 7 60Oy j dzad R dzls | & .
] Ot Od . . 0)
| e udMdz| L dsi da, L1 dmodd,
sl WWdydd dals e
Y a0 B)lty | s g | s SN j dzdj Co On
u_/a, o bftekzcs2 o tsdzdg
9" Hj v j iBs2 s
{Isdetsh j ded § 34 X H
D, exp(- E. /RT. 5 1 .
Le OelxpS(r(D:) ) [0%*.10%] | gOMMr HAWWEL ]
A sjf detslst s f dzts
O a- a, °10°.°10°] [ Isdzetsh j dzd § € tsdzy.
a (T-T) HjWstedBOyd2 € &
- t, _tE 6 [sdzsdlsj dz' dats |
G Y lLo°...100| 6} €OC houdd {5
; L_GLE 6 [lsdetsmd s dz' dats,
4 t Dy, po%.100] | % woc hoydq s
~ m, _ mxC, 5 1 jLteOL fRizs bzaes s
M, 3T lio°..19 Womnkdy
~ qo_ Qo X 3 1 JLteOL d3d edzOW  { ¢
% 3 om-Ty) | hotad sj f &zO
= SDo Tl 7 an2 1 JL©OL iB3j todets §
So s. E po...107 otLHJj2Mlse (|
M mG /R 0. 10|
b RT-T)/E | 10°.10°] | | iy sk 0l & dz
G /T -T,) [10*...3000]|




94
4.3 ¢ dze stedledd Hedj dzd W
[ dzv  ted hdjfndedi (@313fH4.21) d MY s dz'da] igerdzO L ddisHiffis-dg d3
ottty OO, 5 otej BBjdd, kO d 5 CStteH
LICOo dzj ded § HodXjdedw fBMdzi ¢ JEdgdEAHIO" «
f s B NA.19) ted dzd BOj Is o dH
We_pe pQ WC
HIZ HX2 HXZ guxz
10§ dMmr 90j B jEs5 & ©OL dztsfr]lsdztsz s te a3
§"-2¢/+¢" _eli-2¢"+ell Ql,-2Q/+Ql, Cl-2C/+Cl
DtZ DXZ DXZ g DXZ '
AOSIsdujMSd dmitsd Lkzjd ©OLHjd ddj f:
bteOodzj dzadj Hodyfijade™ dpj "IOF Istp®f tew y j dedw
(j+) BkzHEls dLojfmisde HdzZw  HOd dzj2h jets o
sjtf dzsf tesosHdesflsd (Hdzw Ctsdayj delsteOyYdd o dzj
rdzv Codeyj delsteOydd o dif.18)tneizj egtzd Isf tod 5§ Mg

IJC+,[ HC | e M % () (0)FS2- Mw etV
© ot KO- Lo G (Q)1(0)CF ww get
F(Q)ps
G HWY = CQ+cpx'
1 Od3j dgv j 3 yOMmis gl 5 daff gt 3¢ S8 @L detsfyls W d3d :
¢"-¢ +t, G- 2Ci2j O w geW‘ W,
Dt Dt
. LeFLQfL(C)+F Qf (c)cii- ¢ |
Dx 2 Dx
_ LeR(Qf'(C)+FLQ)fL(C)C™ - CiF

4 kZtcOo dzj dethisadgtsia g dtstfi ¢ tsmsidisy ©4 d3 O dzO dzts

QJ+1 ZQJ Qij-l Qij+1_QJ QJ+1 2Qij+1+Qij++11_ SJ'+1_$J'-
Dt ? * Dt Dx? W(Q+C) Dt

J+l j j+1_ j ]+l 2] -1 =
-tqw%Q LSS i(Qro)S 215




95
[ Odzj J Odzestedlsdy tej " jdzedw BF dz SOC A3 ¥ 4
i Qo dz] dzgdWw fftdotsHWIsmw € o9dHE;, EHTEBB dzs
TcdeOdzd ydzr | EmMzsedw OfftsSmMdddielzy df Mt
rdzv {stsets td@ifdssizf pdes o j dzd yddze o Istsysj,
U 2dzstcO BGlsdtsMmMdlsj dz/ dzs cteOded ydz' = byYJ ¢ .
dL MmMolse jlsMmlsekze hdr HIWW jtoj dzydOdz! dz" = Lkt
 OLtOBBISOdzdzr 2 ydmdzj dzdz" 2 @ OdzGtstedlsdy [kf
f OcOd3j IHejsdred 3 ¢ mn SHd BBsMIs! Jteseo jtew dzd, dMmy
hoOe. It ofMmjnm tOMYUJISOR SCtdstcsdzdtetso Odzd ¢

4.4 | Jdzddzj 2 dzOW dzj dL sIsj tedzd yd M¢S (

[dzv  HjlOd desets dMfdzj Hise Odzd W  H  dzO A3
ftotsls j COs igdhisdgtse O OS] bkflsOdase dzj dzd w
ftojHMlsOodzw jls ddzsjtejfn OdzOdzdL tOMYtej H
HjWsted3Oyd?2 o w©OLd o Isj 3] jtwOkztedsy n d dzls
tcOL dz' 7 Wib4az]7dkd 2 u[OC d B BOMh sOB OBR] W o dv
dBf zdzr MO d otej B dzO toj ZOS MOYdd HdzW HJW!
BidHE L sdid otej i3] dZBBAUR O s § OO Iste”

} j oo 5dzOyOdz! dzs dg Pl MBS ededs” §f tc@H Oud -BJ
ZdBts KBOLjtedOkzOK. vt jfMis: L dOyjddy § Ot
OB g Ists fsLotddls ftsdkzydl: ftoddjte’ toj
Bsy dzs HjlsOdz dzts Odigigezj @ O] tOL dzts BOMD
RN sdz L soOdzdzr J] o tOMyjlsy §OKDBj Ister f toj

v OB dRYPOyYj dzdw f OtcOd3] stetse  di3gsH j dzd

] G)”tGOdE.‘] dzOy J ! OEGG)Of 1 dzZOyj| 1 Otc O 1 dzOy J
) 0.3 U 0.03 M 10.5
9 -1.3 ¥ 0.1 G 1
m, 0.05 S, 0.001 b 0.0
Jy 0.5 Le 0.05 L'}lmp 1.0

I dzj " dzd 2 d B zdz' T



96

j (t):{el'O@in%%té t ¢timp-
10.0

lteddzj o tOmMyYJ sO f toj HAs O o digvdz tc Ga@dztstasdis |
fOLOdd)stese ddj jd3 Mdzjuls " jj MmMeslsdshijled,
< p& x 10 CcttOWJEOR o dzjotds Mmistsdzeyd
Bsddj delstse o toj d3j dagf , )Tt QEsded A3 lts fip LOJ dBtsH j 2
9 ts dzdzts 2 ¢ sdizy Jfdelsite QD indff dzO0B dz6 HOJ Isyw MteOL L
fjtcjHdzgjets WtecdzlsO o sddzO, € fdetp] s C R YGFY
dzO o tsdzdz HJ W EEBGO YT 6 Bd .t zjcdyd, deddfO da©G fi
1 CMistej] Bz dg dzOyYd dzOj Is W stedzd tc Al @IS !, MW L did dizizt
tcOLd » WYWdLduimeédr ftotsyj Mmtse o BBz h j!
pdzdL CHE md Py ote] 3 dzod i Eugmigd] dshindg i BB Y ¢
slsdzj Isdls’ |, Yylsts dz0 HdWW kL dsdedets? o tsdzdzj Y
dzj es?2 ctwOdlys) (dedf. 1 Iss?2 xj tBdOMIS
HWsted3Oydilar ) (. tedui.to" d3d -fSigiivcd@idgglz , ftds d3 ud
fjtojHdzjets Wiedzls O o is@rdid to jSHsjdzrjj ddelsjtc Oy f dgtf J
or tcOY j dedz" » tsMtsB j dedetsMmisj 2 Hdzw HO4AA - drc
C102dsj 3 YsteBoygd3 ffply H MisOo dzj dz@ Jeddzj e’ 6
o tgJ d3d dzd , Btsdz! h dr, yj a3 oMy n OtcOC Is j tcdz
oLOdBsodzdwWded j &3 otsdzdz H W istedzOYydd, dzO{f to v
(todfdfd,.o, j). B0 obstiladdje ftcO@o jj Mjtetsets Stk
fMdzj HEe h d2 1 CMmistej iz ds, Cslsste” 2 HodYJIsmw
fdzj HMlsodj &3 oL OdBsH] IMHIGZLHdd CEEBLE
10 OMftwjhrjdjddd IjBfjcObzetdBOEYJ BY &
Ctcze) o ®BAEZOMIsSd, GcH]| k1 teddgid jB dgods d2dz $ taligjc
Btsdzj J YBSLHddnr dsd3j dzstseo otcjd3j dzed HAWWEZL
tcOMY tedzjndzdcjO dzj dzddzj 2 dz" = oBdzdz HJ W BtedzOYdd
l sdzdz®@ Ctsdayj delstcOyd?2 L dz2Oydlsj dzi des tslsfls O] |
¢ diMatsHdsdkz L doOyj dd s .



97

C C
0.4 0.4
0.21 0.2 9
10
23 1112
0.0 .04 O 0.0~
0.000 1 0.005 0010 0015 ¥ 000 005 010 015 x 00 01 02 03 04 05X
(9) o (B) (9)
& & &,
0.2 0.2 020
I ' ' LT
oofd 0.0 0.0
[\3 5678
02] 72 -0.24 -0.2
- I I I } -0.4 " -0. . :
%0 02 04 o5 08 X 0 1 2 3 4 X o 3 a4 6 & 1o X
(¢) (H) (4)
S
0.11 0.1 0.11
1 2 3
0.0- 0.0 0.0
A
! 0.11 67/
-0.11 : -0.11
8 11 "12
-0.21 -0.29 | 021 g¥'10
00 02 04 06 08 X 0 2 4 X o 2 4 6 8 10X
() (L) (d)
Q Q
0.41 0.4 0.41
] 21 0.21
0.2 0.2 8(10
8
22 4 > v,
0.0 , , : 0.0 , : 0.0
00102 04 06 08 X o 1 2 3 4 X 0 2 4 6 8 10X
©) | @ (@
t dMz4AS ¢ tedfj t6 toj " jdzdWw MmowL Odzdats?2 L OH O

[ B3] dals”

v ¥4t

TOKLOSCIsj ted d&q

81t1j 00®2, @EcD.04, 3i 0.08, 4i 0.15, 5i 0.3, 6i 0.6, 7i 0.8, 8
i 1.0, 9i 1.5, 10i 2.0,11i 3.0,12i 5. 0+( 0 () OK sdzyj dzls e O g
HWBtedR3OY ddOf €% ) J Gy R J ©OlskzteO

tcOMmMMmMdstsis e d d3

ftod d3j t6f
L OH OYyd

o t6J d3j2Hz0 d3d

H dzw
(tdfm.



98

GGt G<U<ly  G<lp<G  G<ly<d
C C C
0.6 0.6 0.6} 0.6
1 2
0.3 \2 0.3~2 0.3 3 0.3.2
3 o 3 o 3
0. N\ | 0.0k 0. 0.0
00 01 02 03 X 00 01 02 03 X 00 01 02 03 X 00 01 02 03 X
( O) (B) (9) (9
e e e e 2
| | | A2
0.4 o2 3 o.zx\z 3 042 4 0.4
O \ o]
o.oLl 0.0N A= o.oLc—il 0.
-0.41 -0.41 -0.44 -o.4j
0.8 | 0.8 | -0.8! | 0.8]
0 2 4 X 0 2 4 X 0 2 4 X 0 2 4 X
(H) d) 1) (L)
S S S S
0.4 0.4 0.4 0.4
0 0@?7—- 0.0% — 0 O{PV?—— 0.0 —
1 3 3 2 3 1
0.4 04 0.4 04" \b | 3
0 2 4 X 0 2 4 X 0 2 4 X 0 2 4 X
( d) (S) ( dz) ( B)
Q
0.4 0.4 0.4 0.4l \2
02 o.zm 0.2—X 0211
1 -3 o 1 No-—3 o\3
00 \ T T OO \ \ 3‘ — 00 ¥\ - OO‘ \ \ I . I J
0 2 4 X 0 2 4 X 0 2 4 X 0 2 4 X
( dz) (t5) (1) (te)

{ dMz4kE & tcOo dej dedJ toj " Jjded? MmoW L Odadets? L (

BjYHEZ ROtOCIsj tods &3 o toj dij 1dz0.834i.1.0,[3is2Q d

(qQ)e) Stdeyd dzlstc O v H §f Yo BGE@OAN d de® § & )-(1 1 )
Isj B j tOlsEtcO

[ cwoddydany s &3¥ @FOBI0A0035d . 0 kd &5 ded
ofj BYdMmOddz j orhj dMCOYJjddw MtshteOdw:
nOLOCIjtedy B3 otej d3j 2O o dzd W jls Of de@ 3]
oLOdBsHj2Misodj Ijfdsets? d d&jroddyuj st
tmizs g § gk, OtedBB.L , o3, ). CCMmistej Bzdr d&O
fjtejHdzj s WtetsdasO (ftOojj Mmjtg ZOCwRBHED)
sj B jteOlskzter . v jd3 Btsdz M j MCOYUsS Isj d3f j tod



99

HiWsEBOYdd d dOY v 3§ dgkvo 0 Simisde | ripdss o d de O
CBdeyd destcOydd dd3j dls B3OS 4RJediO dif siztsfy te Q@ edz@iudedf
Emzso dw &3, O, MmdzjHBe Olsj dz' dets, d iBd ded A3z «
d3j s BESd hMjj OBMtsdzt lKdzsy) . L daOdeQ wzf{ly, (
Sted j dzlsdtetso sydz' § L dzOyd dedyy z@GeBpd ¢ § tfzts dizts
BZOMMr By dzs Y SHEBB OIS Hdzd Is j dz' dztsfyls 9
Yystse" dzgj HBfkMmisdls: CtedlsduyimMSd o mMsCdn
ftso jtorn desisdatsdz fdzsj] ©BtcOB OIS 9 O s ts dOL

vtcOQodej dadj toj N jdad 2, (tisdizlzdyj dafiztiz§ dzj Aatzts X
ftcj HiNlsOo dzj dzts4.3dz0 [ fipdfth)dzdigS jj tcOL dzdydj oL Of t
FyjlsO o daj dzddzj 2 dets? f sMlsOdzso Cj L O d Mmd d3t

C e S
0.4 0.24"\2 0
: 0. 0.2
0.2 0.0 1 2
2 . 1\ 1

N~ 0.2

0. ‘ ‘ ‘ ; ‘ 0.0 ; \
0.0 0.2 04 x 0 2 4 X 0 2 4 X 0 2 4 X

(0) (8) (o) (6)
{ dMz4BE Gt Oo dzj dzd § tojh jded 2 dzd dzj 2 dats2

(M dzsh dzr j) LOHOY.UL110S3¢g tils™ otsj c
(0) Ctdeyd delstcOydw ftedd3ifmd, (B) HIWE

v O¢ ¢co¢ 9 dzj M dzd 2 disfzd m it MsOJ Is
cOMfte@®dg] smMw Hds d bkt 3§ C(sddyj mMke
o toj d3j>dad,J Cltsdidz Mtsslse jlsMisokzjls t0Oso j dzfml
Ctsdzyd dzlstcOydd o w©WOL dg' §  ts5fdzjlH'sth©Odedpjddzdly
MsrteOdzj dzgdv dBOMMr HdzW € Oy H tSHY d3tis @A fs dz i It
tc qidfizé4. 1 O tARZz@WIsY dets L Od3j Isd s+ dzj B sdz! h t
McOLk ftmMdzy BECtSdyOddw odzjhdzjects oL HJ 2



‘o 16 ) 5 ddsﬂizdzlﬁjo(g:‘l owjdy qatee n Gl bejar dareae

0.02 0.02 [ 0.02
5  Jooi
0005 2 & st 00054 6 &t 0 2 4 6 8t
( O) (B) (9) ( ¢)

t Mz R dzj ctcOdz' dzOW BOMMO .9 dgj H ton
( @)=0.03< (b= 0.3< {},p=1.0 (8 J$=0.0% (}=0.3< {J,,,= 1.0
(0 G=0.03<U,=1.0cG=1.2 (B=E0)0X(,p=10xE=1.2

ldzdwdzdy SLWWdydjdzssO MmowL Odzdetsfylsd
ftoj HilsOo dtg filplz BBmP 1 © RO 7,

Mz HEj &' 5 o ©OKSOD o ddeafiths Y zP d l4g Al &
ftosW dazbd ud ded j d@3 o tej 3J dzgd tsdztes BHzZGEY Is H dz B d
ftesyd Migsimo kY P dzdzty ff) 5) ) 5 00 Odjoddrvds. Is W

(0) (B) (9)
t dmMz4tBE @ tcOQo dzj dzdj toJh jdzd?2 LOHOYd ¢fted

fne w L O dzd@iHinte i dz& Is  ADdgf fzsh G djo r § tsd3j dals ™ Ulsit
03,211. 0. (0O) SCtdzay] dalO @y dyjopdusd diif fy s,

[ Odzj 4 tOMmMmdslstedds fodddtc wihjddwy M
BOIs§ tedrOdiztse d MMdzppH Baf@HRY s § 3z BAISN]. t§ B B2t ay
RICjdv foHO jtecOsl ©BKOBSIC] (oktstd
BsHIY Jydietse O i @UsjtedL s gRfmw  or M
dL dzs s C sl & . [Mdzts e Iz LIsd R fso.





































































































































































