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ftocj HBMIsOo dzj dadz" J] H jteodyds j HOdzdz j ; i tcd
1 Ctsdzseduyuj Méts?2 WdLdtsdzsedd otsHBtotsMmdzj 2 L C
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torraf

{41 1 JrRuLTOUULLJ

ssdzduj Mlse j dzgdzsj Y dMOdedj W lkdeS ydtdzdtst
dqdzlsj cteOydd W¥dLrduimédm, ndBduydmsédn d B
OMftojHjdjdd] BEscdn ttcOdkdL gss, L O
Cjcbdzd ot pEEN (HORI S socOddL so d § dlsOls
5Bl Widzj dgs stsdz S5 SHdS?2 Bdtdsed]?.
wdrdudmSdd, ~d3dudimSdd d Bdbdsecdud Ms&d
sfdso 52 HdW dhndj Hise Odzd v  sts 6@ [ = B dytd dgtis
WdLdujmMSky 6CjOdscwOlds, dd&jsls HEBdhscrs
f sRsc O Is 9" Hj dzd Is ¢ d&zOo dz' j W OCktter ,
tcOYydtsdzOdzdL qtectso Ols! f zOdzdtetso Odzed j dzOB dzt H
ftose j Misd Yd dzjy dzOf tcO9 2zj dadzaiz@ dzd Is § stelj 5 d ydgdy
fted d3j dzgj dzdj BOIj BOdUj MSBEts HBsHj Zdiess O
1 CtsmdMmlsj sz dzd ddzd 4 Is Odz' Isj tedzOIsd o " .
i tctsMmls tc O dpfpdsjods jdeides | WEdC yd sdzOdzr dzr | :
Bdtdasedud ME ddd Wteaddjdgechujdfplc dadsdw df LtedfsCy § ) iy O o
ftoesedesL qetso Ols'  ftotsH € Is dleidatsjnjs ' Lk finls s \ldizs t
12, 16, 17, 22,23, 26, 31, 32 30, 32 33,38 13] . 1 L Qo dfd ditsfl
Hisfisde dzzlstsets EFZtetse dzv L dzOded 2 Usie jts BIS djfsrls jo
Colstste’ | dBsy des 5o OOCIjtodL 5o OlsH fts dn
fjtejdsjdeder 7  (BOlj BOIdyjMSsets Off OtcOLk
dMisd Lz sMvw t©OLdJyde j] SOjcetstedd HBEH
11, 12, 22, 2, 23,26, 31, 32,3361, 14] , o ftetsmkj2h j& Mok
fsistetsj ded & BB czsS M)  § sSdBsh v Cslststs?
Csdzd yj Mo j dedes, ®yjdedoOsl, COCdj oL Od
LS tsfd s jfigfj 30 dsE" ydzts o S dzs yOjls HEES dlss
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fJjtcosds ftedesdzdy Jdzedd By dets B' dzs BT mtc
BdsdizOMMmr §lstejBdz? jIsw L s dzOdzS Is s dzts a3,

M j BOR HslstsCd rOwLOSCIjtedL 8 Isfqpw  Mtcj H dzj 2
ftesyj HEPP. [ B daets fdotdstseo Oded ™ f tetsyj Mifse M k1
d 44 OsMmdijnMmised? dO sdodafedyy géks did
BsHj & J2A] . 1 J edfhagHd3’ 56 BHOHSRO i3d U4 MSE 52
sfizh j Misodzv jlsmw o {§thistetsj dzdd BEPa dzj dzdzds
ltesfmilsr j o Oted OdzlsT ddidlsOydtsdzde” = d3sH § dzj -
Cslite j dedz" i3 o HesMmistcOdzMmlise § . J 1Isdn
Mestesmis: GoksCtse ftoeddzd BOs sw ¢ OS¢ ftej H
otej i3 ded, O ¢ OB UcH dzly Gxiz'dalply | W56 O dedOLL dizs(oy,d:
stetsW d yj MS d d3 tc @ dedztf df Otazizts . 1 mi tc O dzdzd J d
ftesHEZGCIsd o datsfyls d f dzO dz€ Is 5 dz0O , sfmdzsoer 9 O Is
SHdtesHdE M J 18dd yYyOMmiksts dzOL "™ 9 O sw ¢
lted BSdjj HjlOMK dsd fsHoBH) € dMmidg H
fJtoj osd dgdz" = St Hjozj dedz" 2 t©€0O2tsdz tcOL B9 C
ftcjHj d&ZOR CBltter 7 Htoj 5B dEZOHO s MntH |

Eydlsr 9 ©j Isfmw o9 jHjddjdB 2 6@ |s@Gied s df
sftcjHjdVEls oLOdBsHj2Mised . 1d3d BERHEL
BsH j dzd totso Odzd ftesHESIsdo dzsls d Wdlsst &
tcOLodoOdzdfms o ftshmdziHded] HJiMWIsddzj Isdw .

11 Mdzso dzr | EtOodzj dedw Hzw ROl j diBis s g i
W slssfdds jis

[ Mdzts 9 dzOW Wsted3s®O MmMewLd d&BjyHE MCstetsh
Mo jssoatsegts fsksCO dLojMmMisdd M dOyodzo {t
dgdzls j dzgifd o desfylsd Mo jIsO ls dzzdzv M stesmis:
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Bj Sk difdeo deslsd &OMskzY Ojls dzOMmr h j dzd
lted o' MsCt2 ddsj dzgdoe desfisd Mo jlsO dzOB
"skssfddsjL O, O ftd SMstj B0k ds o' s
Of { OcOls otHBEEMdd 2 &ty jls @l S y'd
Wty ZOdS ssdasds sMhdese Odz  dz0 d H j Bdzdzls Pyt
o jltsds. | ©ORSY®T OfQEs PR sOfds] o
Mo jlssL O dMdBscts MO BIStto SHEBEEMd] 2 .

vOC, fjdojkjfiadirips Hj2Mlsadd Mo jlsO da
¥ stcdgisdz@dzts 1 dzt C BOdzs g |a  IMIsE5ZO fgdetE 2 S e
dL d3d dzj dedj MEstesMmilyd {§lctslkithiydsdigist ORI HE
EyOmlsC Odkd Ctdos?.

P=P (E/E,(E¢E,),
P=P,(E2 E)

(1.1)
GHE T ddzlsj dzid o detsfipls ' delg g dlzig P o desfls: Mo j Is
Wslssmd dzls§ 1@ B3HE N BBz 2O MEssMmis: Wl
( Mdzd dzj Gtoeddad 3O ot o dad &3Odzd j " @) te€ G
ddzls j dzmd o detsflsd Mo j 5O, e jLsO edgfshydfizsts by d o
foW ssketsd ds?2 cdfjMetsd 1412dd (1935) |

P=P (E/(E, +E), (1.2)

GHIKT ¢ BdzMIs Odzls © { tsoglz=dz@Gr M § dzd v ,

VteQodzjdedj (1.2), OdOdzsedydetsj dEtsH j dzw
Mse OmMkEjlsmw M L CMfjtddj dsOd d & HOG
My sdz LE2jlsMmw o  OdzO dzdyls I8 JLTJS d R & dgFls j g1 D
f toijzsy oz 6" H LicOodsj dzed?2, Stlstster j Bdjj
HOdzdz" | (5 dL d3j ¢ztp Bzadustc jLHAFO igdddd 2" qtetsCts dL o
s te 03
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P =P, G CE/(P2+a?E?)"?, (1.3)

U zetsdz dzO¢ dzts dzO dif incpgjtis2 W slstsfyd
1 sLYd | sdzdazidke s i iy tctseo Odz 2zt ©Oo dzj dzo
WEdC ydj?2 ddecdBdtetse Odzd v .

P = (R, E/(EZ +E*)"*) QU(E +E)?)"). (1.4)

stz dzr 2 L Qo j teh O N d2 dOAEDdEQIs d 8 EBIEC
LOo dMd Bsisd T Wtelgtsfdedelsdr L o 7  tsdzdzj dz 1 6D &8lizd fi
Cslstste’ 2 HtojHdzsyddz sBisBN jdadets] EZtcOo dzj dzd |

P=P CGE/E;+E"'"- P, (1.5)

t, T M tetsmis H' nOdigly | §C)ddgdisstC , f 5C OL Ols j «
bizseo 2 otHB] BO, GftjHjdjmw 1 SMfjtedc

J Slsdzd yd jd f sddzggH & LktcOo dzj dzd 2, mizh j Ml
BsHj dzd 2, Gy HMIsOo dzj dzdzOW + € MY 5dzj dausd Cipln’ j
[BBMdzso Odzd ] OCts?2 L Oadmddtsmisd, tsBr ydas
2O tj OCyddedzr j vy dzlster o MmMstslse jlsMmise dd
dzOY totg|,dzjB " dzts ftoj Hdzs ] dets kZteOodzj dedj [ 8

P=P (- exp(- b(E,), (1.6)

G HinmgNUT 3OS fyd &3O dz! dzOW d dals j dzfy d o Gzis @ bizks ts &
or atbH¢ st WWdydjdzls fjtejrtsHO sIs Mtej Hdz] G 5
SHddd3 t6j O ydbdzde" d3 yJ delstetsds g ©9C dakte j M c
d dzls § dzf d o dztsNnilstdts digfoujdldifls, o 5 6] O Y&l S[dazls’ | Az p d
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fsedztsh O dZgs2 Mo JIssoats?2 1 dzjtecdd. 1 56 dztsh §
stcOdemtf stelsdzz yJ ¢ (Suk) d LO MmMujl 1 dz
e OCyd sdzdztsdisL 4 Pgzls ig ¥ msmatsHwh d2 f slstsC
fsmdzj HEE " dd3 SR Bdyd dzsOdz CuvhA d L OIJ
tej OCydesdade” § yYJ dalste’ LOCter Is d dad MY s
1 dzdL §d?2 YBBHaBH B dz dMfsd L so Odz 4p, OS]
f sz yddzd HBMIsOIstsydes mtstesh jj SHIdhoddj
Mo Jj IsO s teit)jdfisfls det8 ndzj dzd J . dMatsHW dLff k] 10
ts dzd dhf sdzlsOsgd@Qzd C 2 1 EOMMsdso ME G 5 tc
Wislstsdzetso W islstsid dad yls § y jL i sj2H djdzddy 21 eotdgjjdgyj
sBtesls@s MH] ZOdzts JtoybB stetsipisded | © Isj yd &
f 56 dztsh O Isfyw kseHO MEowsMmis! W sigtEind dasy J
Mte H dzj J Csdzdyj Msoats CoOdzlstso, ] 8 &f aizg Ny jj &
JHdddykz oti d3J dadt. tc Sl tisieCysde dfCz! dzts ff dzts Is dzts f
t) , whmdes, ybt

P=P (fl- e'5). (1.7)

Ut Qo dzj dadere 5 tits i} Sinls ftsiPp de® 144D 3B O[L & ez & Is fn
ZO Mo jlteots?2 MsOHdd WlkshdddsjLo. 9 o]
slseo j yos hd2 L O Isj Ggdesoazs MmMlsOHds W Slssmd d
dL 3] daj ded™w o EktOQodzjdedj (1. 7) :

P.@1- expt b(E,)

= - - : (1.8)
1+ P, {1- exptbUE,)/S

SiWoOSktste, kydlsr a0 h d2 Ctdeyj delsteOydy f
szl [ 1ficjHEsyddz o' €Oy 0Ol! L 0o dfmd dst
1 MY sdzj dzyd Odz! dzts?2 WkdeS ydj 2:
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P=P CE/E, Gxp(l- E/E,). (1.9)

] bktOodzjdzdd (1.9) dzOyOdz dzr 2 dzOC czts oz

DP/DE = P, Gxp(E/E,) . (1.10)

(tn 7 f dzisls dzts s o jlstso Setdds 2 ff iEGBCd® H Qi 5§
O h jdedw WsktshmddadsjL O 5 Mo jlsiz)

Clss bkttOodzj dzdy dzi oMJGEHO M dzj 8B R SH(
fodzzyjdede” | o 1 SCMfjteddjdzsy, kOS COC Wist
fted Bidz hd s iflszis] dzfifpaj Is O. 1Pt S @ifigd 687
FtcOodzj dzdj dwlsddzO, eoetLOojHW HftcOQoakt yYyOMmlis!

P=P, OE/E, Gxp(l- E/E,)]". (1.11)

I'edHnjddj HBY tsdzdzd lsf(dz §daxtectsi ] fisQots Gsd) tdigtsO)
W slssid dzls jB) O bigazjys e es Msslse jlsMisoadj Std
H Odadz" d3q . Rfyn sSHW dL lzOMMtsdzsoa M sé 5 to
W islstsd dzls § Isifrud dgd R 2 It 1] M Jedy i ieks
CMMytsdzj deyd Odz! detsj 9" teOy jdedj Hdadzto Bk M@z
o ded BOdedj dzO Htojdqdszh jmMlso O dhtftsdz L tso Odza
Ctedots? d BOSMJKBOd ds?2 MCsEsiisd Wisktshdco

—

P=P, {l- exp(-aE&/P,). (1.12)

Clsts EZwOodsj dedy @Mimisd dd d3j dgOd@Ed3 o 10 B §
fsLotsdzvehzse dqLd3jtewls! §OtwcPak3jbicr [ dicdo B2 t
dBtsH J§ dz2 W e deldjfLd B sdzd yd MEd2 IsOdzc § dzf.
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P =P, QanhaCE/P,), (1.13)

G Hajl dz0OyOdz! dzf 2 dzZOC cztsdlz S tod o 52 .

J HOdz! dzj 2h jd3 kwOodzgjdzdjy (1. 13) B dzts
(1980) [1B] , fzlsjds o9 jH]ddW Hist sdzdzed Is § dz' dats
fesyjmm Iotedsy jddy Weslstshddsjlsdyud s
Mo jlsseatsets f sIssC 0.

P =P Q1- exp(-a E/P,)]exp(- bE/P,), (1.14)

G jP - &30Mh sOB dz' 2  dgdpty y PleziAQ ) digsOdg! dzs?2  tsls
Messhis: & WSl cdsfudidgrBQ fdzj Hizs M dds IStsy H§

P, =P Qa fla +b])@b fla +b])"".

chmed d 1 O] (f8E6) dd[ 1MtcOo dzj ded J ,
FtcOo dzj dzd 2 , LOHO9 Oj & 7 fl fodsh s H €
1Ot jtod d3j dzls Odz! dz" dsd H Odzdz’ d3(ls O Y, 5 dzA e (§ olziian
ftcdBtojydzr » oBHOR | Soats? ztslsdzOdzidd M § to
stedlsjtedj o, TOtOCIjtedL s hdd fisj fj dz B
LCMY jted di3j dels Ozt dz' a5 H Odzdz’ B, BT dzs  ftej H
ttOMmyud sde” B3 d dzOdzj waff dedgd B e SOy HBA Iz
sjMisdtetseo Odedj 5C 0L Odzts, ybts M dz0d B dz
H Odzdz | sf dfmr 9 O8 Isfyw PtcOodzj dzgdj d3 & dBB3dIsO
cdf jeBtsdzd yj MCtsets Oz j demM Ok tc @8 digfsczEIH Sz
[ jdadgBsBsteOY YOkt dMitsd Lo OkzOMm! o &t
SlstcOy O Is + S jteddzd delsOdz! dzr § HOdzdzr §. Cs
dMf sdz’ L so OdzdV BsHjdzd HW §fdMOddw ¢ st
Wdlstsf dzOdeS IstsdzO@ o tOL88zPALdz" 7 L 5dzOn 5C j O dal

[ Mdzts o dzr o3d f OtcOd3] Iste ©Od3d , dmf sdz L 2] 3
ZOYOdz! dzf 2 Q=B dz) S tedHOEMd BOdz' dzOv M P ts
dbi {OOBR]Iste Itstedigtsy jdzdw toj OCyd2 Wil
st tetse Odzdz’ | dzO ¢ tsdePlabiali e Py d s R dgtzts s 4 6
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o B HJ dzv A H dzw syjdeSd §Jjtcodydsts? f tctsH
AnzstetsW dqdzdzO d ®sftejHj dzj dzdv o dzdwdzdw W OCI
Wdlsts dzOdz€ Is s dz0O .

J L OC dz¥ e flzg Hls©o dd3 tow H dz0d B 5dzj J ts |
fted dsj dzwo Medoisj 4, d Stlstster j dfmf sd L k¥ sV

P=P, QE/(E*+E)™)I tcQo dzj dzd ] v dBJIsO 1936

P=PR,d- exp(- E/E)),
P=P,@- ep(-al/R,)) T2t 0o dzj dad J l+4BO d HE©. 19

P=P Gtanh€/E,)) I Ztc ©o dzj dzdf} jdz@Idrjdr@®> d1 9 7 6
P=P, {l- exp(-E/E,)@p(- bE/P )T ZtcOo dzj dzadj 1 dzOlslsO

( Mdzd MteOo dzdls' HOdzdz j, §tdzzyj dede’ §j
HdzZw s dmMOddwY Mo jktser n LOsdmMddismisj?2 Wi
slsdzdydw + CMftsdzj dzydOdz' dz = (1.12), (1.1
(1.2), (1.3), d kwOodzgjdedj dzsBOdas?2 (1.
fsmisesj ddy B' dd §tdd lsa’=( ©f Ky delz daf e
HdOf OL tsdzj ftsls “0f. Hid deiQiA, BYyistsdsomj Ctodor j
SHA&ZOS s tdzd o ksdzdPdHslsimy jtcj edB O Ctedots?2 d
Wislstsmddalsj L O.

CKOPOCTh (hOTOCHHTERA

0 T T T T T 1

0 200 cnet, MKE 400 600

t dMEzdetssCtedlo.rlj thdtsodyr 7 + CMY sdzj deyd Odz' dz' A
LOadMddssMmisd ifHissbMddzlsj L O
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ddz2Odzse dydz" &5 B OL A3 dBsEkzls BT IsMmo s
Cslstster 7 O ijsr adzj f OH O h g2 ZO ftse jton d
o tsHESttsMdzw &3 . s dWj toH dfv [ ffiplayyg Xaga of tOG s s iy
fsmistesd dzd daj Mdzsy dgz ¥ dBtsH j dz@ Hdzw 6 OMmy  Isc

P=F, G CECThl Ga,, aThl'Y), (1.15)

G HO. 1S o Odzlstso OW 1+ W W j ClIsd slizsdgtsy d 18 jtsds! ts fiyrof ot
sls  dsdz uwhEi Cdssdeyj dzls e Oy d v Q Agebls & id Z&B® ts O d
o i Mots] wocedshjddi Mojlsd Wdktf dzOdEL s d
Ctfdz j Msots CoOdzlstse o tsBdkOMIsd YWsktshmdlsylsd
LOodMmddgsfglsd Mo jls® BF 2O o' BtoOdA [ Y akq t
(ftov Bskzetsd d&zOW cdifjteB s5dzO) :

F,=F o QE /(E- +E)), (1.16)

H jlmx] BOSC fd BOdz! dzOW C o Odzlstso OV 1 (W W HE kK
ftod Cltstes?2 Co0dastso OUpt AW j K50 B dzfsfyls iz to €
B' s tOdfMce BAHEHE B Od dzk 138 B3ts HS jisds! ts tg GBV1 |
My JdSClsigOde Qi tej Hidzj ded MojlsO d §sedztshj
My jClteOd dzOW HBsH jd Yslsi)dddsjLO ts§fdmoc

P(2) =F @240 AQ,.(2), (1.17)

GHy AQnz) T ddzlsj ctcOdz' dzigfso € tsézd Qglzls s 9
Wl ZOdS stdts s dz0 b to jf Hojj dzjj-dERE &z D @k B d dzj

700

AQ,. (2 = FE(/, D @, (/,Dd/ (1.18)

400



21
GHE2)IT S sdzd yj Mlsoa s € o Crdils B azd diFjo; @ dzxidzia| dzj
Qn@E2 T St WWduydd dzls ftsedzsh jdzdw Mo j lsd W

H dzd dzd s dzdzsMC @Y sy dzd o O4 Ismw o d3j Misj

tcOL tcOB 5ls OdzO B IssHdS O M j CltcOdz! dgls@ s

Wdls s dzO dzQie® dits o5 dzts o O dzdzOdf @ dzusif daly te G izfj of
BjlssHis®R YJHSSMisdats?2 RtetsBOIs ts Gimev@d [§1j92, 100 d F

a(/.9=a, a* @), (1.19)

CH@Qn(E2 T HJ d d" 2 St ¥ dYyd ndel§ PG das®) g3d
C sdzyj dzlsiteoduadsj dzls ©,  $IPLGj @ ji daeQvdz' dzf 2§ tsd )
fscdsh jddy MejlkO &0 ftejHjdj dds? Hdddz
Mo jlkO dLdjd"jlsmw f cdksdds2, Hdbv dts
dif sdz L wedf) lszd jZ@ . 17)

F.(2) =F . a@R./F .. )[(R/(F .t AQ,.(2)) . (1.20)

VicOodzj dedj (1. 20) twlsdzdy0Oy IsAY(9tsIsL AraefOip
Hdzd dz" o BfdziidzjO L Ooa dMmwis tsls Hdzd dz@ o tsdzds .
slsCter IKrjrlOdztfyd MG dr o9 6BHOR, fsCOL Odzd , Y ls
FtcOo dzj dedividys 2(01). 1fftsc d&zOfmlzj Isfqw o 4 toj HJ dzOA
dL d&3j tojndAtzs 2 & Otcc OMMBsIsdz dBsted [ 10

[ dzw b azlz yh J dzd w ftoesedetsMmisd yj e 2 Is ts5 Y ¢
tcOL dzd garH Gzr = 3O MMO@EJ Wetsicddts 2 MO &do © v B3] Is
[140] L Od3j ded dzd Piglsigdetmh j e @o dzj dedj (1. 20)
BOIsj BOIdUd M dj oz Ofide" ckeij it teidggd 2 f t
Hjd d' 2 St W¥WWdydj dzls § sedztsh jdzedw Mo j IsO

F =F,..Ck CE, dChl/(k, CE, GChl +E)). (1.21)

max
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15 Meh jmlseokz EZtOodzgj dzedy (1.21) IsteOdzmW
Hdzv Y, dSgoian Wiz d&sdy Q. J zOB tstc Ols ts to dzts d3
o ff sdzdzj dzdz" d3ts ofrfs 2 H JoCsHSR K@t dpems gracile d L Sdztsls
Emiliania huxleyi BN dzs dzO2H jdgs rRBtesh j j s ¢ dz(
WlssmMddzlsj L © tsftcj HJ dzj dzdats 2 s ztc ©o dzj dzd
f sedzsh jdzdwe] Mo Pz d3CoOdzssoaBEs 9" ntshH O
fsfedzvyd?2 Wkt zZOdS ssdz0 o tOL &zdydz' = Is
MydSCteOd? d 3d d daj MY J S bteQ@dzdds IR s K dsd
tojLlzdz sDEAWR [OdziHEZjls Glsdkiisdls: , Ylsts
sOdze §j detsds d § tscdztsh j dzdp sl d3i@ds jj 3@ s ¥ dLls | § kO
RL ftedejHjdedzr » orhj EtcOQodzjded2 MmdzjHEz]ls,

F.(2&E(2 C"aph(z) =P_QanhE(2)/E,), (1.22)
¢ ¢ O¢
F e =2, (2) 7, (1.23)
d
P.=aC,. (1.24)

( Mdzd t©OLHJddIs! dzj okt YQlst 0] k¢ Geddpisdz
o B3j MisHP B 0o j dzgilso O, §sdzyddc

F.(2/F ,..@E(2=E,QanhE(2)/E,), (1.25)

ddzd
F.(2=F,.®E,/E(z)Q@anhE€(2)/E,). (1.26)
s O0Cdd3 tsBtOL t5d3, Jd Mdzdd jdzj W disusdf sz Oed Ids'ts dal
9" nBBH Wilstsmddzlsj L ©  d3tsy dzts syd ded Is! s
cdf jteesdzdyd MSBsets IsOdzc j d&zlM©O. s OC 9o dH dzts,
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9" AnHO WthktsmMddzsjL © dz20 sftej HJ dzj dzdzts?2 @
[ /E(2) . [ d Rdglsded)s L dzOyd dedw € tsdzfls Odzls, o nts
BkzHjls fsdzzydl: IstsG H O, CBGHO MlsOdzlzls B
WslstsddzedB dtetseo Odad v . [ BH | dzd , st dimr o O h
Wdlstsf dzOdzS stsdz@ € OC WEkdzS yde  dzstptizstiptse j dg
o sHstosMdzw &3, BOIlj BOIsSdyd MSd dHJ dalsd ydz .
sls MojlbO M fteddijdej dedd i3 + C MY s5dzj dzyd Odz
cdf j tcB ts5dzf gizj st ls dgj Ctslstster j wBhdj R~ OteO
ZOyodzts ¢ steH d dgQisizsR H EztsstdusjirHsjddz o j stse 56
fitcjecdeO.

1.2 mMdetseo dzr j] BsHjdzd HdvW KO j BOdyj ME e
Gz ddzi fJjteoduydes?2 HfsHEZSydd

I'fd &Olj BOBdU) MEd) BsHjdd @Bsydsi i
B -~ Odzd Misd ud MEdJ, RzBEEfEdegduhEidid (©®©de s
B n Odzd Misd yud ME G ts BsH j dzd tetseo Odzed W w g dzw
ftejHi sdzsy jded?2 d BB~ OdedL dzgseo, tslseo j yos h dr
Cshtster | BHdMmr o O Ismw  d3OIsj BBOIsd yd MS d . t d
fcsCOOEhdrn fHftotsedatsL dsHjdzd. 1 sdzdes?2 ftefsls
BESHJdzvd WeodWs Ismw L Bfdedud MEdy dBsH] dd,
Eyj O d3j n OdedL dstse . [ ded yYyoOhj oMmjcets dmyts
H Odzdz" -, slsdesmw h 5 Mw  Cdzdryg ndg o § gztlzls gz dedg'd
ftocj HY sdzZOGOjIs ftsHBtSte ROBBAdZ] | §fSHABHWH,
dr OHJjSCo9Oldtséts tsf dmOdad W . 1 sdzlz y g dedz |
ddzhistczdzj dzls © Hdzv fHtosedetsL Jtectso Odegdw. 1 Od B
dzd B 5 jiindeOy W o dzv s sy  fsdlzl Bf dted ud MS&dd dst
tcOL dzf » Mtslsdesh jdzdwv s Bl jJHJdWE Isyw  d3gd =~ O

"
m
"
m
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vOCd] BsHjdd oCds yoslk dLejMmisdyr j djrmo
Csdzduj Mise j dedesets s dMOdedw . 7 1 C tf Gzl RBH O
f OtcOBj stetso, BRSO hda dLodj y' dde¥ tsts
l fsfmMdzjHdzdj cetsHT o MmewrLd M twOmMh dtcj ded j
5CjOdscteOW dyujmMSda dmMmdi Hise Odzd 2, f tsdzizt
sYj dzS d dafsPeofdesH 2C ydd ddzlsj ¢ todtp iy 6dza®? df
COjetled?2) [ BOOW dsdily jdtitstedftyy EZydlsr o O h d j
fsHoSHdzats?2 Mo jh jdedesflsd. Rdzlsj cted tetso Odzdzl
f sz yoOsls fklsjd ddzsj ¢ tod telspiOna|jrls Witz g dz
Wslssd iz §dasisdo dets? te@AMIFNIJC by ¢ tBsH [ 8zE
d dzls j dzfd o detsfyls ! Msdzdzj ydets? w©wOHdOYydd, f O
o jtolsdC Odz! detse s tcOMm tcj Hj dzj ded v f SH O tSH dzts
Wislstsmddzsj sdPBHOYls j ted Misd S d Wdlstsf dzOdzS Is &
sfmo jhjddesmisd, Meltsydlkzy &BOSCMddBOdz dzzs
Cdztstetsl d dzdzO. v O §f gat digbsH j dzd A Dtz € o &R of
BsHjd&YRB] ddzsjctedtetso Odzd™w A dt §t & dzzs d dzj

4 PP=f ffy,.t)dzd, (1.27)
d dzd

sunset

aPp= sunr.sfzzleg/ (t, 2) PAR(, 2) CChi(z)dtdz- R.

] ssteOW CObjestedw dBsHjdj?2 HEZY yj d
or Hjdwel 1Isd Xj Ooltter , df dopas sk filsdg
Gz ddzs?2 d WEkdSydd WslstsidiksjL Oddslss fhd
ftoj sBtcOL 50 Odzd j fscdzsh j dzgdegscts Mo jIsO o
LSy jtodd3j delsOdz' dz' 7 f OO Is-igs § By, T phf By, digts |
[134] , ddzdj ddfigf §4 5 R OwLOCIsjtedL Y ey WISEEMO
Uz BBOdzOY MEltsydovw ftsHkzSydy Wdltsf @god
tcOMmyudlsr s 0jlsmw fklsjd ddasj ctedictse Odzd v, 9 |
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G dziz B ) dzyd (o W)j[3H]j ded (

A PP=f i/ fie 2 .Hd/ dzdt, (1.28)
d dzd

00 sunset

3 PP= rimﬁsmﬁgF (/ 1,2) PAR(/ 1, 2) &' (/, 2) (Thi(2)d/ didz- R,

CH WYkdCYyd§o@daftsor j of ASH' HM&W f ¢ ds

SOC¢ odHdts, &sHjdkd MfjiSChtOd dset
MY j ClstcOdzls @b Bz Migtizip] ydzsc s dL dzzyj dzdv 1 OH (
ftosdzd C O8N jets o otsHdZz: btdhiz. [ ded d d3J
Btsdz! Etsgzed yj Msots tcOMRjlpger ~n [ RO sdHuf 1LGtcd
sYjdzSd o0dksotset Wislstshddlsj LS e &ffld ds ¥ 6 |
sls Mo jlkO. | jMtdds dedzsy HBMissddzmlsets 1t Is
o Cdz¢ yorls fJte] dzj dzdz" j L @pod fisd, d3ts fif i3g & NWdtgls s
WL ddzse dyd NSRSy dasde@3q jodsc JORMEOW 5 W df@zdz 5O €
¢ stetsmls ¢ Wislsthigg dzlspis@s BT € sdEE OV ¢ s
Ctdgyj dzlsteOydj2 d OClkdodzsfmis: 8 W jtedsj dzlstse
P2 d bkEHjd dzF 3 §fscdztsh j dzd j 6 Unio e®G OO it sl t<2fr
ZOC s dz®@ W S MOyYydd bkedzjtesH O, dztstc i3 ts i © -
Zd B lsdtetso Odzd v W slssmddasjL O Mo jltsd. It
sfdase Odzdz’ | 20 dMftsd Ltso Odedd fo jlstso ts2
qdzs j ctedtectseo Odzdzatse s 5  otej o3 dad, d Wizdz
Wislstsd MisdeiBs 2 d zd ( & to j dgvzj € astis@dgOdzd WJ) o dzj -

stejls!w CObkjeEtstedy BsHjdj2 ([fRrRI) 9f
Hazd Is j dz' dz' B6itRf4r @B . [ 81 1 Ido dBsHj v e i
otoj d3j dzdets?2 L Ooadmddismisd Mtsdzdzj ydetsets dL dz
f j teo d ydzts 2 f O H®,C 143, d 149, [ 550] . g lzlstsydzOw
Wbt zOdS ssdz®@ fsH BHAdJdEB CoOHEOld & oj
BkHjIs ttOo dzO
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a PP={jf (z)dz. (1.29)
ddzd

3 PP= I’:’jfo P®(2) PAR(z) (DL GThi(z)dz.

[Odzdz" j, dMytsd LEzjdk j HAY f0LOd]stedL
sf"lsOr o kmdzsedwrs fjtoj d3j dedese s Mtsdzdzj y dat
WslstsmddasjL O o Ijujddj MEzktsS, ddd Hdv,
1 jtoj Bj dzdz' j SHHHOdaj dzlsdzr 1 | toj d3j dzdz' -figo p Is Bis
fdtej i3 dzdetsds Mo j sseotsdz tod 3 d d3d d fdtwd
BOC fd BOd &ZOW MCEshis: YskshddsjL O o db
Clsd t©OL dkdydy YOOt t®dn dakd SO sHSj 2 diglsfo ddv H[
5B dzz Uj ded v dz0 M€ tste G iyl 150, ¥5Y Is ts fij dilpldsiw dglz [l 3dt
5B L dZOR{§ dz@ g3 dzd ey i O stosMmls! WislsshmddasjL O
smedhjddd [58].

[ sHjdzd [R] ddzlsj dzlmdo dets t©OL 9 o Odzd M+ ¢
ftetsHEZCAPIE, L. RS ©OLodlsdj B' dzts tshdzse O
ftesWddzj?2 Adt d fjtodydes? ftesHzSydd,
MAosHdEzs ) WkdS yige RIs W(sks.ts g dzls jsuf tej H j dzw &
ZOMmr h jddv, Mo jlktotets dd dedAsofcte®B.o[Cldad W o U

Yyijleo jtelsOW COkjcetted™w BsHjdj?2 dhfsd
o jtelsdCOd descts twOMYtejHj dzj ded™w § j toj oBj dzdz'
bftetsh jdedgr 7 BsHjdvE 1?2 COkjestedd, Cf
Wslstsmddasj L, Mizlstsydzge s § § s otefodfipEned IS t® O bsC
sl Ctdyj desteOydd ¢ izstetsl ddzerer2 3, Wikso | tg ot
BsHjdd oCds yOsls fiHjtey Oddj 1 dztstets ¥Chizdd,
Csdzduj Misots Mtsdzdzj ydzes?2 ©WOHJOYdd, Hisflede
[77, 98, 116, 12l | Btsdzjj §tsdzdz j BsHj dzd [ R
LoWslsdud MSZsR, L Sealzy j(dzls te Oy dhl) 7 dzis izt MLz dea
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" slstsOH Of Isd o deSE O tePpdtj ldstietsRR (120F 1822S y b O[o &
[ 58] ©dzQ dPejoH des) j o5 o g H j :

q PP=P°x ([A A (0))DL&HI, Z,, . (1.30)

13[ dzgso dz | Odestedlsdsr Hdw yjdsd §.J
ddzs j ctodtetse Odedes2 5 & dzizs d dzj

JHdZE?2 dL BOLtea" s d f jtco’ n tcOB Hdds Yfduds
fJteodydsts? i totg Hstny d 6 O BWsdsd® v ts dddd,dzc @ B IK t
dmMf sdz? L soeOdz tojL Edz? IsOIsT dMMmdzj Hise Odzed?2 M
vdozH jtedzdte d BSCtej Misdz Ad iKzitddBi~dztsB s dg@ W -
MCdzwdetsC. RL 3] tow dziw d BIOE dgtg o "W rAs Isasthrf telalstg fiy dzj =
Asterionella formosa d L Ckdzr skte d ftodtetsH dzts? f sl
fsHo SHdzs?2 Mo jh jdedesMmisd © L jteOr tcOL dzts
s H j dzv d3 COjettedd [ R d sMmdztso ™ 9 O] Isf
SHdcERIsd t©tOMftj H] d] ddy WJlsi dzOdzS Is s dz0
oJtelsdCOdz detsets tOMY toj Hj dzPzd W d i &35 te fs tptet G 1
situu d oL OddsmMoaMmp ¢ sy ts sHfsiP &) debci®io dzj dzd J d33% d3d
v sozdzd dz6 d MY sdz' L S od@)ddz] wiAg dzdz' Cid MfiAs s fH O o
Hisfis Ols tsy dats CtelsCtses o kCO otc] d
Cstete ClIsdtetso € d dzO H't1AOdzddey o thed]n Q@i J dstg «
e j Is, ftcddzgj dgj des EZtcOo dzj dzedj w d&3dls O, ¢ tslist
v zdzd dze e j H sdzsy d dz, Yylsts § dztsh OH ' sG to
YElsmMddzisj L O, t©0Os dzO { ABED (OwiffdgCic? )d3ts 2 & Hb jilz!
tcOo dz0 MEtstesMisd Wolstsmddzlsy L Oty tedo " Mjasjslor
dL d3j dzd dzd J o jtolsdC Odzy detsg, ts tfstdafifdgtawdz Gztiets 5
f sHO BHdets?2 tsf9 § hdj difdgstdpilsdd) détes 2 © f dzsh OH ¢ 1
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ABCD, tctcOded yj dzdzO" Stedots? sy ddr ¥slsth
3, BEzHjls MmMttslse jlsMmlse s9 Ols! f4Jtwodydets?2
Il " Mcd® o ftow dslzc tsdz! dzd € | tc ©9 dzO d dzls § to:
fsHftso jtorn degslsdzOW Mo jh j dedesfyls! Edgj dz' " O,
ClsstcOW ftejH]dz dO § dzOded dizd sted yd M ddz fr
1 Iss?2 Gcdzzeddets? d ¢ BSH dzj 2(,tc Ghgdsif .0 ¥1 offipield)jdzd
Br dzs o' ydimdzj dets, vyt silkdyjmsow (¢ dzpdds
(nn UUYdlsr 2 0OW orhjfCu®L @dedpzf yoOs" istfls@ yj MC
tc O9 dzO:

BC

_In 2(Iog E,- log05CE,
k log2

m

). (1.31)

J LIssds kZwOodzy MM dydyj dzls HdWVWEL dzsets
ZOdetsdzj | ftosdedC O8N j2 Hdzdd otdzdzr, Cls
Hd Of OL tsidf00 #d8.0 u tsdzdzd dzé ff tod dzv dz, Yylsts €1
HJ Of OL skip®@Oa $ fizk,l , 33 *

l jdzdyddzO 1, 33 B" dZO f sdzz yJ dgPo 1 tsO Lialzdin
sdf Of 4psHR @GR cteOdz dzOW 9 j dzd Y d dgls ¢ WOl EAtsd
By Jls BT Is! ftojHMIsOodzj dzgO o MmdzjHEEDN jd3 ocC

ﬁDsz:c@ In2 (IogEO-IogO,5CEn
0

™1,330, log2 ) (1.32)

Cici §dslsdshls! §sitzrkviykdS fpd GO ds dats j
Jdzls j dzfpd o detsfylsd W slssmddadsjL O, tlsdzj inj dedets
W] 2O ssdz0 § BHdsEz Yyofk.
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HHTEHCHEHOCTE CEETA |_|| I CEOPOCTE IilI:ITEICHHTESEl (P:
t

tdimzdets? stcdo OW oW ddzv Wisls iyl dgs =20 cld
ftcj HiNlsOo dzj dzdzOW 47 OB SiIsj U tsdzdzd dzé ©

RMatsHY dL 1 CMf jtedd3] dzelsOdz! dzf = H Odedz" =,
LOC & yddz, vyt jMdd e jtldshlsd 2 %ilst
IN(2E* ) ) sts ftesdLoj HJded j BEkHJjIs ytff fd sdzda 1§
flstsdze Fi f O P d3j ste W sssOHOfsOydd 0o dzr 2
ftsojtemndesilsy o JjHddzdyk oHgd d3j dzd destcdZzd tetse

PP o (Chl(PE /k,) dn(2CE) . (1.33)

e s@fpdes v sdzdzd dzc 2 kZtcOo dzj dedrfstetéMts 3 BY d fr
ftesHECyds fHted dzdL Ctscd3 sMojh jdzdd. RrRL 1€
Ylsts f sc PPzl nisMisde @ls' = 211,%  sBHEB] P4 \y
{Isd3d sdd3, Ulsts d3tsHj dz' Usts dzdzaiz Ez" g ) p g relz@ i @
fesHEZSYydd. [Hd&ZOCE o Ht.0OCIsdRjGPS doh daffdsDs
ftcj dzd Btoj ' , s O¢ co¢ ts dzO d3d dzd J 5 %.
FPHiso dzj Iso sted Is j dz' dzlz ¥ P) O ftftfteadits Coffrfipffcts@izy diéts o Gdzd d
In(2-E%).

[ jd uvbsdkdeddesO®, &oOfttddjte, B' O { tdz
d AOdz CtsoMmCBets desl, 9 ST s dfj5 s, dz@ do
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Hiczedr Oolsttetse, ftecsotsHdoehda Mmoetsd dMmMmd
tc OB 5159 [B5 dzd cOMmMiztsigtc | dz'tc O otwlh] diasjovdz” H dzw
ddzls j ctcOdz! dets?2 ftesHEZSIsdodesmisd Wdlstst dzO dzS |
sHdats?2 BH j2 Westedsj. 14JStbtster j dL dedr,
[59] , BRHEIS ftedojHjdr dadyJ .

1dLOoadMddits s uvisdzdzd dzc © M- BezE? | §f E6H
ddzls j Gted tots o O dadzts 2 fts &dzize d dzj Me stetsmis d
dmMfsdz' L so Odzr © wOBEISOR  O02L jtetsdy [ 131,

a PP=R/k@ (sat), (1.84

G Hki=ky, € dzyj dzsteOydvw RSty ddzdzO, (st
o dzz sted fls spfEald ML tsHe'ts,ls! W slstsmddzsjiL O §te
ftoj Hf sdzOGOs h Ow WsREd@edid BshBdzd § dzf j ¢ to(
Wislssmddalgd L Os Ofls) | Oslc®pEjsd2  OXsOo ( LEBHBBY
of jteor | HMtote Py fIOB®OXBj ste Mistslse j IshisB).z¢
bz stedIsds BMdzso Odz dzO HOdzdzr = 5 dL d3 dzj
e dzw dz€ O0n, fodzkyjddz 7 o COdz Bdzj [ ts5dzls O dac

a PP=%C’F TR, , (1.35)

G HY = Chlp, Ropt = PPyt ud Mdzts yOMmtse o Mo jlsdts
ftoslsj COjls WE)s.chddlskiteOo @aj dzdd (1.35) ¢
fJte] d3j Beglelz ¢ € SIS 5 to@MO  tldsdzd f J to j d3j dzelgm) B@ 1s ts
f OcOB SC®OC ¢wlsdetsh jdzgdy 1 oWtSlkdyd MEs2 L ts
RMY sdz' L 59 O Mt Hdzad A3 MW ydz" § L ddOdud dggfaey J I
ftcjHjzOT I 0,35 Hts 0,64 d o MmicjHda 5 t

t SH] Me@dsPolBE958) [130] HtojHdsydd
f OtO®Rj stedL Oydd MSttesmlsd YssmddlsjL O,
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sL. CwClidz, zoJjydw:
a PP=(24- 2,7)0?, @6)

¢ HY kg, Qehl PPon CDL GThI, .

1 20U dzdij 2 ,(72), 4w o v jIsfqw tyj dzEs29 f Gk
Cl WY dHEg PR Jekzjls s 0,52 HB 0,58. 50O¢
1 Codoe Odzj dzls dz' . RL W tstcdilz dzr (1. 3qgp ftefz b
fisd §4dd SftejH]jdv]ilshw WdLdsdsedyd Me 2
Ctsdzd yd Miso sy Mmtsdzdaj ydets?2 ©WOHJOYJdd. 1L H
BsHj &zd Utsddadided Eigkso bt o dzd BO dzq j B
f OOBRj Isted L Oy s pdzvezS Yy b dzdyj R sz L s Od
M stetsmisd OMMdBd kY ydd bEcedjtesHO W dlsty dz
ttOL dzd yO¥ " d d3d W sfilsdyud M¢ d dd e s2 Mise Ok
fizh j Mise j dedz” = Bl @Y QAL e ojdzjzdzdj (1. 36) B

é. a= Z0,5Ik Qmax’ (137)

GHJOIX X, Quax [ PP @DL&hl, d zosx - G dzZB d d2ZO MtssSise
fMtej Hdzj 2 d dzlsj dzf qEaldEEiM.Is IR fifj (g dz'OL OV B4 Gedztizi j H
BLjte, t(BHJ (1966) Rkk9tcEBhel oS Q&g
sz ddz fted dL &) dzj ded W R ZodplNtsBsh j BRS80S
L ZOyjFlzd C slsstetsj twOodets 0, 5 d i@ &Pz julsfsw
to@ded 3 toj L zdz' 120D d | §f JsIs@YsH & 5 )] tsdzdzj dzo i 2
ftcddzjdeddz Btsdzj j] ftesfists] EZteOodzj dedj H dzw
ftoj Hf sdztsy § dad v , Yylsts o jtlsdSC Odz dets ot {f
sSCOLT 90 Is dOds] yuddaduidzd px &8 dicdizildz ¢ OC
topt BBAZj § 903 dO, yYjB Uskstsddedsdtetse Odad.
Wdlstsf zOdzS Istsdz0 ) f sdzd ) j dzd j o8 d dzls j dzfjd o dzts f
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. P
a P=F(|)O?", (1.38)

GHJ [ xtxt Ul ky, ta&hlPPmLahl,, FE [ F.4, 6L

I 1970 ¢EtHE | tdzdzp dzofylteilziStds Z[tcke5 1 aj "tenj jof
fesf EMS Oded j, GBEMdsal dazsy T i@l ats §
HibtedBts®gd@B SBtOLBA, bLEHjdvw odzdB30dedj L
d3sH jdzd [ Ry, HtojHZsyddz MdazjuHlkzsh jj EZttOs dzj

.. )

p

GHi xd [ txt, bl ahly, “gil PPox®Ld F(/l) [ F.4,¥64:tc]j dgj dz
dd3j jls teOL Ujdpatzlaids) Oasf dls t5ls SOKG 7 dROLAC
FtcOodzjdzgdd (1.39) B'" dZzZO f ptffrlsf ® tz@Aghyd td sc
d oCdsyjddjd3s St ¥WdydjdzsO s de@aydidazds'o
fded3sd dzlstso .

lrhj ftcdojH,jdatlgr jMCist@ajdizidedso Odz  J] j ¢ ®
MsCteOh jdadzze [ R :

é. P = aCéXp(_ kn CD]) C“pmax’ (140)

CHJE I xtxt kN[ d-b, praxl Pl @LCEN,, O 4F,AB dd O bd
5O0Sdj N4 SOC BftejHjdidk oftd jj. ¢t tdgifigagjjls
Colasgte Matsyj M § SL H dzE703dH, 16) J deSdisdsds ' [dBs6  ff ¢
dLBjtejded?2, ftetsojHjdedzr 7 o L jtwOR [ ddzdzj k

l jrntejdWddHn d AOdzHF tsotchplsg2h d €zt 9 B dz! | &
HOdzdzr © 5 o jtelsdCOdz dgts?2 dL &Bj dzydoe slsd
CO25dz0R [dsotsets CjOkRO d tff &Bs9y Bdds
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ftoj HMIsOoadzj 20 o odHj ftesdL o j HsjddedW ts lsdgdifd
(o) ., HEJdr MoDste aswzyy destc@ydq 2¢ iy
MazChl) ( ¢ &z B d dzr 1 o Was)s ddyj fips jsi9 s aFtseiss % OC Is t

. o . 0,66125CE
a PP= PBopt L @hlo Czeu Qﬁ] . (141)
0 y

{ lsdetsh j dzdgi$& @n fMyCoizV | EMY qesfl fsdetyd Miso s
COHdJOYdd. FIpdzEQfaPlsOd o Miej Hdd i3 MsMisO
ftcde j Hj dedzr ~ ljrtojdWddzisds d AOdz StsofMme
tcOMMuyudisOdzdz’ = Mts MistclzC Iskztcd tcts ov@igydz" didts CJO Lt
oCdzs yjdedjy ftetsWddzj?2 BIdBOMMr dajt L dzOydls ]

s O¢ o d H dzts dL fMH | zO dzdzts 6 sSBL SO,
ddzls j ctedtotso Odzdets? Mkzlsydes?2  jtoo dydes?2 ff tot
Msftetseo 5y HOdZOM! f W eddigjtad §jdy teifOte izl j~ dzjod@rfted.
cOL OB SIsOdzdz" =« d&O JjJ GMmdetse § , gdsj s s Mo
dmlssydzed ¢d tshdes¢. J[dd B'" dzd (Y Mistetsy dz
ftejH] O 1LoWslkdyujmSs2 L sd oM toj Hj
ddzls j defgfifs! WislstsimddzalsjL O d Mo jlstsats?2 WOCIst
slso j yos hdds L O o90tdOBj dz detsfyls fjtco dyd
G dzz B d dzj .

14p dzd sted s’ Hdzw tsyjdSd fjteodydas? §tet
dzOB dz¥ H j dzd W O3

] Cdzyj HOOHYOI wafs| of jteSs@ Lots Mg Cdj & dpadit)
SCodsL j gk swedlk BT dz LOfEMjd My

fsLosdzvwehdddd WdEMdese Ols!  dL o3 dzad dz2dd Yo,
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d Ctdyj dzstcOyYds R estesy ddzdzO. RMftsd L s O
CtBISfljd@d sH f sdkzzydls! cetetsddr 2 2 &OMMde
BOMh s OB j otej Bj dad Y tosfistcOdzilse j dzdzr j d
Wdlstsf zOdzeS stsdz®. wffklsdzdS o j dzOB dzs Hj dzd W
dMf sdz' L tso Odz dBdzts ¢ d diz3d Oo s tstc O g Hjdzkzd W
Ctsdzyd dzlstcOydd ndzstotsW d dzdzO o [detso sdR s
ftosHEZSydd W dlst) dBdzs Isus dzOs 1§ B9 , o tegtj d3j dad Iz fn
ftosHEZSIsdo dzetsfisd tOLodo Odzd ! 5 dzj MC 5k
o ¢ dz& Y Odzd L dtedud MEdJ fy Ote td th)ff IsBtsH Is W 15
Wdltsf zOdzS stsdz® dadzlsj ctedtetso OdzdetsEts 5 & dzk
ftso jton desfisdzesdy fdztsj Bstew, dL Bj toj dadats 2
MfezsddSsor dd dzOBdzs HijdzdWV d3. tWH 903 dz » o
tcOBtsls] @ptef’ slciijlsddzd EkttOs dzj ddwvw dHlizd I
Cffdzd M MsOs Hste®PC( Lz f43s)N j[dadzlz 8 W stedBlz d3

P. =1,254+0,728C0g(C, ) . (1.42)

log(SPP) =3+0,500g(C,) . (12.43)

VteOQodzj dzedw (1.42) d (1.43Dt, tizg &z fiz dztq ds
e j Is tsd3, H dzd dzts 2 H dzW d WskksOHOfIlsOyd, 2
fdtwodydets? fJesH@hdy, §{wOfMfipdly Hj dzdz" d&3 o
dL d&3j toj dedets 2insdu, s OB ftcso jHjdets HdzvW t60O2 s
4Ot OffmMsosets dBsY d o HwdBtejydzs? L d
By HEZ dLd3j ) dede” d&3d d wwOMMydIlsOdadz” i3 L ¢
HsMisOlstsydets o MSICS@MMwd swzdze g - o j dzd yd dzr
o Ot OYHSES, 78,126 . wdzjHEZjls Bldijilsdls:, ybkt O
f o HdztsY J dzdz’ = d3tsH j dzj 2 (1. 42 d 1.43)
gkh jmMsolzjls OS] CObBHpEesidY dztH Jf &8 C
92] , ) Clsster A Mtej Hdz) GBH BB OW Ctsdzyd d
Meslksdtshdlsmw f etHtsots?  j tco d ydzeto2W stistaftaun]
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Ltsder © cdzzBddzz, Is. j. dso OV GctsHBo OW { to
sOCY] daj BEydlreoOjl WdLdtsdtsedyjmcdj Mme
sMmMojhjddw o o jtendesMisdesdy Mdzisy dzO o MmJ -

[ 5H j dz COkjetstedd [ RrRY, ydIls' o Osdals@w
ftoj Hdztsy J 2O A Q2 SsomCdds [ 77

P=y+1Q,, (1.44)

CGHILI xt flTStsdey delstcOydw o dzstetstW d dzdzO ( dzls
fso jiondetsimisd His tshdztse Odzdw  wh)W s I offruig) j Sy
1 WjClsde detsfyls WslstshMddzls j L © H dzw 9 BH WG s
5§ ud ded j @ 5 HPo |y tistiffdsddnade@.dz Is txphl [yds, &hly, Is 56 H (
btcOo dfl4fzisy jIs BT ls! L OfdmMOds § OF

é. Pt =y Q 0 @hlo (“Zeu (145)

d dzd
yQ,=tE ®LGF. (1.46)

RLO3J tejdedw, o' f sdzdej dedz’ § oB WS toff] t§ U L~
oj zdz@cp Isjujdedj cEtSHO o fMtejhdmds BsrdS e
Hatsls < 10 vt > "o j t#F d [ GoigOnds: :
Y, dy 9 Ots! dtelzs s ot otcj BERE ) dfffites jizfiisde Olst
" iIstso HdzW dz] 20 J o ydes s dgltcvsHdede ™y da | d t
59] . [BjMfjyjddzsils! otHBEEMAZ]2 (4ol
HslssOHOfIsdody | Mot2Miso® Wdlsty dzOdzS Is 5,dz0
1] . ubc&Omds Isj st lsdyjyhOded f @ 1§ jols @ ¢g dzC
H150,66 [121 . 0 dzOdzdL L cBj deyd o tsfylsd ¢ Wy j Cf
ftod dgj dzgj ded j &5 CBSHjdzd MY jStcOd dscts toL
fsCOL 0dz, YkEtsa o ndedzids Misdzdzj y dits 2
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¢ ZOdztse d ydzr 2 to uy Hedz' fst©ds @ dz@azd L § LWWjCls
Y s sstiemMS scts WM ls 5§ 20 dgsj lstgsid)  [BsH j dzr A
ntstosh 2% WdLdtsdzscedyj MC s smdes e Iz, dzts
tcOMYf tesMistcOdzj dad v . [ Mis tsmdzts o ©Odzd Wy Biiztai ] He
f sfistsW deddn ) Hfdmid? ddels g dzmd e dzsMmisd fitsdzdz W dz
CSGHO GMdzOBdziddl MeajlkO o LoWslkduimMit
Csdzd yd Msotsdz fded3j delstso, yYyjd@3 M ttOMmMlse e C
v O¢C N d 14 nte] dev d dzH d AOdz CsoamEd? ¢
dL &3 deyd p SEPBEZOYG @352 o o SMist BatZDMisEsthdHfs
1 OdzmMO® d cdec O, Cwbter j dMf s@ L tseo Odzd fdz]

R =23¢P/Chl),, Pig_, &, (1.47)

opt

G HEk I txt, Pigsat [ Chlod k[ Ky [ Is dztsh jRi@fl),B ( dzts f tsdzlz y
1 S Jtod 3 delsOdz! dgr @3 H Odzdz" @3 o MtsB tc Odzdz’ n
ddzC Eedtcso Odzd fted dzOBAEZEHOjAB = o o ]t
b dOdzdL qtelzw ff sdzzyj dzdz’ § HOdzdz" j, O aes txf
PPt 2O B dz8 H OdZOM! s j MdeOw Cstetey dzv ydv. 1 It
[ o, BL dzj BN dzd fMmofwiL Odeo stitec’ x 1 Ists MeoawLr 90
dimmdzj Hizj BB " WO sdE@BOCIsd U MEd { tsfipdsasdiog
dzy L dzOyd s Crgd dztg® ek ® Issdz? S5 9 2 t©WOL O.

R Jhd 6HA&ZO 90y dOWw dsHj dz' , CslststcOW
fesHEZSCYydd 5 MikzlsddSss ' d3 dzOB d¥fF H j Uz 6 &3O C
] zOIls© d H O] ft9Qdzky jJjd 2 Hddv tyJ dz$ d
W dlstsf dzO dz$ Iits diefds odi jo ipisH T  Htod tcOo dats d3j to dzts
o LBdzgj Wlstsmddalsj L O:

b o B’
t

RS ] (1.48)
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G Htl: [ xtlt Chl, DI DL, PP, PP,dKI kg IL"-tc®dzts tsls dztsh
BSH ] zdtctso Odzdetsects Mo jIsO foed Vs dg] dal B J (
Brils! tslsdzj Mj dets € MlsOdzH Otelsdzes?2 BtsH j dik, 9¢ O
Zow L Oagfied@d  d L B S Ez@H | dz@@ezL  d3dats @ 5y
HOdzdzr Bzt sST000 dL d3d ted dzd 2 L-@a i) di3ts i) s dzlz Y
ftotbisdz” = W dlsts dzOdzC Is f bzdgl R~ l6is (s J Pl diklgr dzv &
o kZLGCdr iftddsf HI O HB 15, [,Btczd O zd)jodzd da] dizr
o jtorndzgj &3z 4 00] d3 Mzt & tc JsC B " l@@I$rls , f Ylstee/ ¢ L C
dZOrtsHdlsmw © Btdz] jrank2L Sda ftej H] ZOR, YJ &K

] sHeatsHWY (dlstsa, By dzs ME OL Ols Yylsts o
[R], Bdd ©OL d&ZJuOsilsmw o chdase detsds P°s Yy
s dMOdedd Mo jlssL FodMmdds?2 WEdS ydd

SsOC odHdets, 90)dgj 2N j2 yoOMmls: s tOMMHdBs!
Wl dzOdzS stsdzO@ wodzw jIsfpw  jeEts oL O d@BBHJ 21
sOCtsets 9L OdBsHj2MsoadwY tejHJdzvjlsmw § dzt
fsojtmndetsiis! , d J ¢t s M€dsddajddzddidds SuEsfdifdsuigd
o dsHjdd WdLdudmSédas ftoddydyfse shdQ@sidj
B' &z ftedd3j dfpfidsdouj €d& BsHjdzva, (Bldshv
sf d MOdzdz" = o5, 66,®60, 8063017 .[ 45 IsOC B2 COIjcetste
sladpdismw dBsHjdz2 1 Z0O0 M MsOeltsttOdRd, ¢
o jtlsdCOdz! dets] tOMftejHjdzjdedjy MY j CIlstcOdz! dat
Wk zOdC ssdz®@, dMytd Lkw MfkzlsddStss j t
Mtsdzdz] ydets?2 twWOHJdOWEd; Mdztf jso j clztes b yd Mdzj oz
ddeW stedsOydw, o Cdzt yoOs h Ow 9 jtolsdC Odz' dats j
Wislstsddzls j sy MG ga) OtcPdsplgtdas s 1 zOls O H dzw
ftesoddzyd?2 oCdzt yoOil 9 thdsedr » EktcOaozdf dz
fsHeoBHs?2 Mo j " j dedadyffyldipf , o0 Ot figls Gdg! tads dj¢ O dz' d
nzstesW ddzdzO d L OeadMmMddtsmis! WlssmddzalsjL O
r'HJ dzj degdptsd Isd yd MS d - cO2 sdzts o . [ dzw sYyj
dqdzlsj ctedtetso Odzdzts 2 ff 5o octumlzBldfipgj: of SdsH pakitc O

(O]
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fso Jton detsSiyisdetsdyz Mmdztsy , My j ClstcOdz! dzr 2 fnts i)
tcOHdOYydd o dOHdt] eoBddLd (e jten dztsiisd,
Wislssmdhdelg st d o jtlsdC Odz! desets oW ddzv € sdz

_ Chi(2) & (2)

P(2) ; (1.49)
. P22
1+( pe )
d P(2) =seq,fp°(z/)CE](z./.q,)d/ +12fp"(z./)EI(z/.q)d/ . (1.50)

LH] DT (MSsesMmis! WlstsmddadsjL ©, dzs @k tet
LWWjCIlsdo desfls! oy ¥ &le tsiied dessjdzd®y,© § 5 tsls disin j
f oW Bs2  OH QB dHIRW WioL jdis ,2 Mo j Is.

ltoj ddszh j Mise s dc3tsH J dzd LOC dz¢ yO  Ismw )
Bdzts ¢ sy d fdzj dadz" | gL d3sj toj dzd W 9 jtolsd S Odz' dats
Wslkstsmddals j sduj MSdn lse jtsashj fflsfols@s §f dz® dzf Is o
sdz' h qdzlseo s OO Istetse  diEsH j dzd dBsy jls B
BOL O HOdzdz = > J mMeh jMmsoakzjls. S dzj H tsf
sfkzh jddw fteddewilsr j o d3tsH j dzd:

1. Atbthddasysdui MCiddd af QzgOdzj Beted W Is . ts
dzd W dzd § s j B b @tsT o @FOs v ¢ sfye j dzdzs
ZOufsed s toj HJ dzp izt N Y 6~ Jesoddayd©Wn.

2. 1 wi[su f OOz stetso s dmr e ©s h d=a €
ndzstesW ddzdzO d WsksmddadsjiksdyjmMSdns  OtcOd3j
sdud Més2 fseddydd.

3. 1tH oddwddjd SCdd®kOlsdyjmidn WWOClkt
it BiNOls! Mw o YtesMmisteOdeMisoj d ote] d3d ded

4, swi WWdydjdadsr fYtsedzsh jdzdw d tOmfj w
Yomlsdyodd, Stwtejddekzsls M Stdyj dsteoyd] 3

5. [Isdztsh j dzd j BN HZs Rt b8 E06 fzsc s
Ci WWdydjdestsds sBh jets OMMjwddw Mo jlsO

S

I

| N—

-
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J sSsd3 X4 G6tsHEZ B"' 2O ftjHEZEY ] &ZO Hickz
ftesHkCydd 6t MY kzisdedC Ho.r di BdZO BdiAS i jj cttaff W d30f:
sBh jG@ts, sO¢ d eetsdfmlsdet®OL dzgtbygazj 2 Msmist
sBiMJydoeOels dzj ftejtcr adetsy o JjtelsdC Odz! dzts§
fnts dzdzd  dats 2 tcOHdOYdd d MmMEtstesmisd WslssMmc
Cdzyj dzlstceOydd rzstesW JdzdzO d SCSssdzdyd Misekz
f senjdsls: dwstw. JlssttOw tsBh OW tsMtss j dadzts fi)
dzdr dMftd Lkzjlsmy HJdEZOSC B 5] s dmOdzd §
4 BosMmis! WBlstshddzlsj L © o disHj d&zd [ Bstoj dzw
Mo jIsO Wdlsts dzOdzS Is 5 dzts d§ tsds sgf Gzklg 5 O 6 5 J d "o
mMétstesMisd WtslkssmMddzsjL O teOmMMydls™ 9 O smw  §

P(z,t) =120Thi(2) & (2.1 FE- (2.t /) G®(/ )d/ | (1.51)
JH] CoOdzssor?2 o' AtsH YtskshddljL O

E(2/) ()
M 25 &PURT)

max

).

J(28) =/ pad (

[ Hd&zO ddde' dzfi - Mtstesdz BsH jdzd (5 McOs
ftotsH 2C Is diodsmttjlgd )ssydetsj d HJjOd desj s d
fl cdkkzedds?2. 1 d&BsHjdkd dhfsd Lkzslshw W
f OO ster Hdzw tsyj de€d ¢ dsh j deddetss ds € ac
LWWiClkdodetsimlsd df EkdddL Ooydd o ftesyj mf
MsH jteydls Eftesh Oshdj ftojH sy jddw:

1. [OSCMd®BOd df 2 CoOdzstsor 2 ofr AtsH Wisl
tcOQodz d3 0, 06 Mdsdr v dBsdz CoOdzstso

2. 1 0kOdkjlster, fdMm o0 dj dadijtelsy &OtdAs
f sfils 5w dadz' odzzlsted fHtesoddzydd d oO0Ote! qtolz
Ctsdzgyj dzelstcOydd =~ dztstetsW  dzdzO.
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3. stsi WWdydj dalsT HgWWEL dese s tsMdzOB dzj ©
Mo jIO LOoadmMwils Bls Stdzyd dzlstceOydd r dzstetsW dc
4., ANEzdSydw, sfdMmr o0 h Owv MmMowH tsd3 d¥j t5lsitdzfn
d f 56 dztsh j dzd W Mo jlsO Wdlstsf dzOdz€ Is s dzts d3,
WslstsmMddzlsj L © tsIs Mo jIs0O.

15) o dsj daj dzdj S z¥ yjo' n sHjdzj?2 HEW ©OF
[deotd 5§ j Odzj

dtcOQodzdIsj dz’ dzr 2 0OdzOdzdL tOMmyjlstse 1§ @&
BsHjdzj?2 B dZ ftesoajHjde d HtejHMIsOo dzj dB-1 §
60. [ ded wWOMMdIsISE) dzd Uibr ] YOMss JhY sd
dc3tsH j dz' , ftoJ HAzSY J dzdzOWY 9 tOBTSISy , Msslse §
l sstcOW d Istojls! & sdi3teiDj dzg " g tadrtlzso B OL tc OB sl
[103]d 1 zOIstsdz M MtsO9ls storQ@dsdo j(tcllsOBY9 )Y td joH2M s O ¢
tcjoetej Mmde o dtsecOtedW 3dyj MEBs2 "M COdzj 3§ )|
ftoj ndztzy j dRdg § dzd d 1 j IsJ ) thm B3¢ | diUsisthiiz 57!
B &zO ydBPizO ¢ dzlstsd detsdz] d Ats. BHY oE) [shHos
] zO0lIs© (1989) tcOMUd s 4 tco d ydzis &6 ztctdysHs
Mo lststcOR3d9]. O 2 BB E) B4 j dzd o Odedzv {f t8 hy &y [
s¢Jj 0dz0O, slsH j dz dizls dz@Guddivd yy e & 15, RdzH 2 M€
ddzsOtcCIsdyj MEsets MjSClsteso, 0O kOC¢C ) d
1 Wistesodz" = BB dzOMIsj 2. J Bisdz h ddzmise j tc O
fesHkzCydd ¢t dBsHjdd Cffdd d 1jbjtn]d
MtcOeddzj dfy H Odzde" i3 Htokzedrm dGBsHjdzj 2. 1 B Of
fdteodudzs? fwesHlzEydd 5 oMmjd Uiy d
tej L zdz sOIsT fsCOL Odzd s H j dz ] z0s 0
dlsdzOdzsdyui MEsets d uvdrBets ts5EicOddstd OdzooCY



41
ftesHES ydw MtsMisOe &2 HIEW3 ivHEXESJ]! dd? 4t
Metslse j IsMmise j dzdzats . 1 dzd L €dj L dzOy 4 dzd v i s
AOdz CtsoMmMStsEts: HMv ¢lsdzOdzs d y juiplintesess? s ¢ @
1 4 Sl dgzgd Yy O &3 Y HE s H j dzv d&3d dzOB dz¥ H (
ddzsOtCIlsdyi MStsds BOMM i 2dz0R. [ldzdydw o o
tcOL toj " j ded W sBJ Wfdzw & Isipw ftcd YHJ ofMmj ¢
ftesHizCIsde dzsfls! twWOMMyudlsr 9 Oj smvw dz0 I &6 oz
fOHOshd2 Mmojl. [BhOW ftwsHikzCIlsde dzsfls! [
B H | 2OdGdd yGizOfdz0ydlsj d dzs, 5 BsHjdd I
sdz0 MsMmMlsOe ddzO 4 3,054,619 dd3=isisjHopdEdf 28 Wiedsd &
BsHjdzd €4 dtEO df @ gHs Qelddjo desls! [ oo 56 5
¢ &'H

t Oy toj HJj dzj dzd JChl P I@AMMO BOC xj Mo jls
5o jton detsfitlsef eztReEetizO0 Qe 2P dj MisMlsOo dzw s h
dL d&3d deyd ottstiylst Ow dzekud ™ 34 o HoB zdBysizsjoddy] uggf 1 M J
sfdMOdzdj 5 COyHB2 MMlsOosdvsh j2, (st
sls tcOL dzdyder = WOCIststeseo d o Cdzt yojlsmw o
[RY HBIEMSOjbMw o jttldS Od ds ¢ BBSE | dzdat
Fftsh Ojls @xted j dzdfoesm j dzd fesHEZCIsdo detsmis
Hdzd dzgj otdzde , Gz ddzj, otej oBj ded) kydlk' o
fl cdzkzeChks2d (YdLdsdsedyj MSkzE OH CENR Py ik
azz " § ded ¥ t sy deteA "Qhlgdhdsiejtiz] § 9 Otl®gw , s Mdats
tcOfMY toj HGhtizf Ged f Z dzC yd d | DB MG, 17]4.2 , 1 dkDIs 5
(1991) B' dzs BHtejHjdzj dats, i mlsts Ol i 5 EBEAEOLR 1
MsteS bztodtoso Odegal 8 @ pixtedjtcls d ¢ Odz! dzts
Oy toj H jlod@j dffjudds sfqw < 20%. 1 O0detsd h dj
BOCMdBzds ¢ sty dddzO, dzOn tsa0f,if) . o B @ dac
BYJ S PFHd BB j ddtets ®BOCMHddBzBO dOfM
sfdetseo Odedw 1 o Wtslsdyj MEts?2 L tsdz B 'tidz@z d3g A
dZOB dzt HOj BRs da YW o 9 j tolsd S O @hl,dfts 2dzjd L fighy =
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9 Oy dz" .

s0O¢ Br dzts @G OLGtks j di'5 COljetstedd |
ZOB dzt HOJj 3" 7 diL {3 dzjedsdyY dzs ®MIsOoh drafmw s
fnew L ©dz ) dLCRIdHE)X 6 sHlsd & Mz BR] MisMB[O.0 drRVL] I
5% Oolstste’ tsBi Widzw 5 ISChly s te{ddts(? i el iz digd 2 d
ddzls j ctedtotseo Odzdets? s cdzzB ddzj . (Jis@dzlsd j&f
sBlzMdzse dzj dzr etsMistcOdzmise j dadzats?2 L d3j @y o t
O OS¢ yj © wjLkzd O] dL &) dzjdzdw M & dzt
(W RL 03 daf dzdsvs | weindzw 6 Is tlsdzsdlsj dz dats  «
o Otc OB j dz' AsMIEdSIsy (g dz@yridegtsdz! dets Y o d H dz
LOCdz¢ yjdzdj fdzj HlzjisdetstBLts  sOhfigfOs ditds d@afaff Qudf o ©
o dzd W daddz® o OtedtQuield dzOUdIsj dz! dets?2 yOMmls! ¢,
dL Bj deu PiptdinlShl. | Ote do@pd dydets L dgj devels fiots
Ylsts wodwjlfmw dBBOds?2 yOfls! & , sls Istej nA
dL dzj e o 1 x RMY sdz L 50 Odzd § me j 0O, COo¢
Codi3f sdzj delsi'cBse j v 7 h diesC s ©wOMY tesMmistc Odzj d
ftetsyj MM, EftOQodvshdj MijCltcOd: d& &5 O
SR OOCIsjtedL 59 Odz d djceit f sazadsigy ¢
Codi3f! s lsjteds B OMYjlsOdE. wdzjHsSe Olsj dz' dzts,
s tod HJ dzj dzd W oLOdMmsmMe W idafi B t tc SHizB Y (flr dps
LOoadMmddsr &3 fsedzsh jddjd Mo jkO Wdltsf dzOdz
MjLtdedzzs HJddzOBdS Iz.

I jRrtejdWddlr CfofpC@2 o fotsdhr dMmfdzj Ht
dL d3j dzj dAddzORsH W Isfqw o o] Hrj ZPBtcBHsTg g oy j
L dBj dzj dzgd™w B dtsBOMMr Wty zOdeS IstsdzO d dzls j
Pt L 03j dzv ¥ Isfpw o  {f 18,j50] j, dzGn 140 UbtefsBiL devP B Q@[Ctc Iz
sCdzs 6 d 25 O, . fstsd oljlstndg,o jldaizBls § Dfy
dzOB dzt H OEd[,L dyyjlsiay j sfqw Issdz SIST f tof t6j B2BEZAKO L
Clsts B EZMdztse dzj dzts s j ) ddsPP' G dsfted6 jzdew y dlj % LBEj >
fosl stoyd a0 dz'lqddts] x d3d dzv § Isfqw € @fo Wikl Isypdjis |
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IN({JE,) , dzOB dzt HOjIBEZ QO s O Hldlzw yYlsts ff tetslstc Oc
oE,o detsmdls o C d&zOH, Btedj dzsdtetso s dis, d daBj dipe
x{ {1 dzd dzQj jHlslz" dzjdidgizO U d Is  dz' tddfs § o 8 tize ¥ glzd p " oz
fsdzzyjdz" d dL okQizdL sdzztficdsj ézp8F B OL H (

vsOCdds sSBOL s, wWOMMBslstej dadz” | BsH | dzd
fts fMotj2 Masydshisd d osRtHd & {§ CdoGidydss
fosHkzSydd. [HA&OCE, foddjd Yy d5 Hd&v
dzj sBRtsHdBS ddzHdo dHEZOM des ftsHAaBSHI: ¢
WdLdsdsddyuiMSds RFROwOSkjtedfisdS, O IO
o' BlOdzdzse 5 toj ¢ d s5dz0, twldsas O d &k & O
fosHEZS yd® .
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t o1 2J

fovrtroOf] R Jrulrs rRedwf/[rr{lo1RrE

21f Ols j ted Odz’

[ dzw f OO stedL Oydd Odze sted Is B3tz 9 d t
fjtcodudes? fesukSydd, B'dd dJhMfsd Lce O
TzstesW dkz&z0 o o o dshsdsd Mdasi, Isjc
tcOHdOYydd, Cs1 WWdydgj dzls © HdWWEZL dztsc 5 ts
LSy jHdyddeder 7 dMfdzj Hse Odedw e d f s
djtedsdujmMSdn d §jd&OcdyuimSdr ©wO2cdse v j

I OL OdzZHD dizls s Oo dzj dzdz@w 5 MY kls dajSits 0o t
M Zlsded € tso rSpaWiF® dzdp'sjlzlz y j dedz' | dL | BHHOMS
TtcOdzj dzd W HOdzdz T C SNAGA (BgaMFE TACHlevek 2 BIFE
DAAC) ( HOdzdzr | B' dzd dz¥ 65 clzezl ) tzdf Hzts figls O p dzf &
CdHtesWdL dyj MS d?2 ddzmisdisizls) . RLId33 &0 8zd Ve
iNifmMessyds f §eshlscPdeis K dzd dgOwQLdg). " jld
BN &zO o' H j dzj dzO OF 9 @lbts thddy. fodatds t<AaHs d  B1' 6dzd
Hazv 8 € tsdzls By ls dEtse “B @G Gl 9(8ted . 2. 1) .
JLdBjtej dzdV Stdpyj dzsteOydd Ddstsl ddzdzdo d s,
qdzls j dzid o detsfylsd Mtsdzdzj ydes?2 t6wOHJOydd d ¢
Mo jlsO oBHB2 o MYjSlstcOd dzts dyt EICRAHO diz ) tet jOHOC
HolzadzjHjdzt dzr 2 HJitcdBBH.

[Bhjj SCtddyjmsets HOdd 2 ft §OYHBGGE
2448 dLBjejdd2. [MHasedr j fslsjted Mkl
5B ZOYdetsMls! ¥ . | d BEsDR7 BUd dnjsHpEoD, d 6t I8
tsfnj dz 16396 [H].
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28 30 32 34 36 38 40

tdMz@sd sOtklsO ©wOMftdsyjddY ©O2tdss (
Colsste’ 7 ftosotsHd dzs Mtej Hdzj dadj MY z1ls dzd ¢

10OLO HOdE &, MmMtmlsOs dj ddOw i I Ssi@L.
HOdzgdz" » o tsh dzd dBBOIsj tod Piztso jSH JndzdE W7 B HA75a] @ ¢
Yy jtodesds Bstc j2.) ((sOBoz@r@d yoO fMtsH jteydls ddaW ¢
B4 MWy, Hjdz , Yyom), B Mlsy (HBEZESO,
ftoj HMMlsOo dzj dz’ sO¢ Y 4 d:L &jstdz)ydzdizls jo © Y@ tc O &
Isj BB J oBlsiltcC of so jtorn detsMisdesdy Mmdzts§ d dzls §
Gz ddzO0 oW slsdyd ME 2 L Sdz" m Iz ISRshyHzOnY dz
BOMMde HOdzdzr » MMisOaddz 1149 MmMlsOdzyd?2,
dLdBj toj dzedw Ctsdeyd dzlstcOydd r dztstetssdazdzO ff & dz
dLBjtejdd?2 (624) or f sdzdzj des MBslstelzH dzd € O«
o BHEStesMdzj 2 RIS 1 ¢1 veHOddz 8 d3dj stsHJE

10 tedf). 2.2 fsCOLOds Csdkdyjmbkets dL d
fMdztss 1 I 0B) , o' ff sdzdzj dzdzr = o' .tc O3 @A | 9 df Hsdets
ftcj HiNlsOo dzj dedlEC2]. 2dzO Bty | f Sdztso d dzr ofmJ n
sS4 uddedd Udls' 6] ndzj SUY FIs) f §WHASHD (M POSBSBH d
280 dLBjtejded?2, ©® Htkzedj GtH' dzad dzOn B+
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v OB dzdly ©

{ Mdztso dz" j thnog tejjddgdded f Qefiptpyyjah?j def WC s dzd wd Miso
o Cdzs yjdgdzg" = o9 BOLIEZ HOdzdz -~

1 RY, St RY. S o fs
td2MjysH|fiMidL it d2M {4 BHIfJMidL &,
Il dlsw g 1978 9 4111 28 1989 6 46
Il dlsw g 1978 10 11(r [ 4 4 1989 7 6
119 1980 8 15/r [ 4 1989 8 14
119 1980 9 54\r [ 4 4 1989 9 9
Aitic 1982 7 15/ ] 50 1989 11 3
Aitic 1982 8 38|[ [ 51 1989 12 30
[ 43 1984 4 1| Bilim 1990 2 26
l dlswy 1984 5 4 | Bilim 1990 4 6
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tejLlzdz sOIsT tsftejHjdzj dzd 2, § & didiz t jedpdig] Js tc d o
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sftcjHjdzjdzgdd Hoeokzm ddzHj CMtso, Ctp IOEAdAS R o' e
dLazzypepdwe (fAtsHWh j e dioy ® tsH tzd dp® g blovscdaRp: |
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Colstster j LOjd& kMmtoj Hdw dzd i dz0 1 to tefthytis s O o
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1993 GG. ftdkzyjdd &8 o Edcissiz gt o dzom
(5.5). o¢dz0OdzdL ftesWddzj?2 §sLotddd of we
tOfMyYjlsO ddzsj cteOdz dets?2 f jidzg gy dizte?] B iz s e[ 5 G -
+0,2, O WkdSydw Mo jlkO, dzO2H ] dedzOW 1 j &t
5¢jOdzO, rnttsht Medofmiz] s PP sl g i jdatizistt
tcOo dzj dzd ¥ , dzO02 H | dzdzts A3z dzO dzd H dzw Y
PPt =a@xp( ). 1 € dze yg ded J 9 sHj dz 2., ttOMmUsid
WedzSydd MmewiLd ) Ctdyj destc OFgH &v 7 izistedzts o
[43] , Lot jls OHOfIsdtess Ols! dBsHjd ¢ vy
cOfMmuUdls d dMmeftsdz htsjp Olsddily oo sHWh d8 ff OO

52utcOodzaj dedj BtsHj dzj?2 Gtod My sd L s Oded

RL MOl Mflisd@iLipPisd iz 2, Htoddj dj dede'dd dats,
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dmf sdz L soOdzedd My bklsdzedStso" 7 HOdzdz = d3d Y H
tOmMMudds®dzdy (Jtod d3j dzgj dzadj &3 OdzetstedIls BG 4) 1)
zOB dzt HOJj Isfyw  Isj Mdz@9071 Q@ sB4k)] vy HdEgv v tsh 1
Ctstetcj dzv yd d dL d&zj dzgv dzO ! ) ftcj HJ dzO~R tsls
Cei WWdydj dzsse  HJjIsj ted3d dzOyd d,81 idzd&sg Uets fn dzls
ftesHEZSydwy, ©OMMUdIlsOdzdzOVY 85 OdzestedIlsdiz
i s Oz stedlsdzddd ) (1 g, Mo j tcdesMls dzd dzd 2
tcOMMudIls Odzdz" d3d L dzOy 4 dztfvOdzd0 O @ 1) dz' o & ] i el
SIsC dzsdzj ded § SAHBW,W dydfy das@dzdz" ~, ©WOMMYdls Od
tcOo Wty 1 (Hglls stwO2dedj SIsC dztsdzj ded™w tslsH j dz
fted o' MsCdn L dzOyj ded v IbptecmPLOP§d j ozl 7 5
cyo jlsjdzdwve Wdltsf dzOdeS IstsdzOd M o s § p -
stsdzyj dzlstceOydw nZstetsW d dzdzO o fso jton dztsfls
oJ dzdyddz da®L z@@QmiddlsOdzdets] M EyJ tdy ¢ ts5d
Btsdzy § o' st d B, ud &3 o " ud Moghdzdzepld ff 5t
WizdeG yd sdzOdz! dzs Mmoo w L Odg Istsdz C s fiff L Is jHADC
ftcdojHJj dzdz" =5 .91 ,sOmtegdHydd) J L dzOyj dedj f tetsH
(4), dO 20% dednd, UdB 65 &sSHIid]d (1).
s, Ut o dSHY @t d ¢ s kg Bk e G (kscde
CoOdzstBd) [HAOCE daj dMCdzs yjdets, ybts tsc
sme j dzdesisd o f jtedtsHr i dedL S 82 tsB dzZlz Yy
fesHkCydd, dzO2Hjddgsg @ ¥ o ) degf dzq B o5, ¢
(s@y® 5. 1 5.tz detsC

v0Cdds BBEKLOL t5d3, i tod dmf sdz L 59 Odzd d
cOMMyudIls Odzdz” d3d L dzOyJ ded W o3  j tco d ydzs 21 4) tot
dzOB dz¢ H Oj Isfw Isj MdzOw C stotc Pdzvifytdd , o 'CiptsIsts
L dz0ud dzestpfsedad 4 o J dzd ydder fwsHizSydd, ©Of
tcOL dzd yOs4ds s 5As0 %. [ sy dets L OC dz¥ ydls+' , yYlsct
MtezSCIsktey d Mzsy desmisd dgsHJ dzj 2, ftcdotsi
fJtcodydsts? , i te seCAfimuuddds O dzdzts 2 IS ¢ sdeyd dz
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fso jton dgsmlsdes s fdzts Csdduj Mlso ks dzo
bslssmdddsjlsduiMSdd § OOk Bl Ctedos2 Wt

v OB dzd yO.

{Mdzse dz' | MbObdMbsdud MSdd 1§ 55atb)ls jddgdy Hiiz

oJ ddda@ BBd § Jtodydets?2 fesHEZSyYydd, ©OMMUdIC

d dBsHj &Zi®) (dPf @ L 5o Odg'r HOdedzr | fnf=B10Yzd ¢

1T dMmMf sdz' L 59 Odz" HOdzdze | MEltsydes?2 ¢ Jj oo d Yy

qdisdtolkzinditgioz= 140 fMfbd L so Ody HOdzdZ j |
L d3j to] dzdzts In sitg(n s 47H & d3

model|bsB |azse | tsE | F v [ ] x | v [yKx
)
10 0,62 140,81 116,09 2,21 093 0,86 45525 504,69 1,11
(0,0) (8,99
2 1,06 -55,80 198,85 1,39 0,90 0,81 528,33 504,69 0,96
(0,03 (17,39
3 1,19 -97,14 194,13 1,72 0.90 0,82 506,26 504,69 1,00
(0,03 (17,79
4 1,05 63,73 161,71 1,28 0% 088 623,48 504,69 0,81
(0,02 (12,03
1
2 0,55 219,49 347,96 2,05 0,79 062 709,55 611,55 0,86
(0,09 (38,59
3 0,57 204,88 359,53 1,83 0,77 0,60 709,72 611,55 0,86
(0,09 (40,92
4 0,45 286,85 374,56 2,82 0.75 057 724,39 611,55 0,84
(0,03 (39,29
J
2 0,57 107,24 22575 1,60 0,79 0,63 499,65 403,04 0,81
(0,097 (48,13
3 0,60 107,76 230,95 1,76 0.78 0,61 481,47 403,04 0,84
(0,09 (49,52
4 0,80 192,56 196,37 1,61 085 0,72 272,97 403,04 1,48
(0,09 (35,40

* SE i flsOdzn Otols dzOYF i EhiafdBlsSjA5d 2 @K d hSjs &% o y d
HilsjtedsddzOYd v ¥ dsydiitslzcte j dzv yidfdtej H dalr Ote bW d3d
L dzO U J dzdnii & lis dzff yd Mils o s ted Q0 te § dzd 2 ,
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t dmksAs& B, o) 1 0odMmddsMmis! d&iyHEZ MEzltY
MEYs, ©LOMMUudlsOddats? 5 Ofis stsffth Bistch d O Y
2-4) (fsvHjd 2, [BHgdashd, Of-ifed @hc,s ts(dds)
3), T{m) Ode tstedAs)dB3OBY (€J2)0 dze S tedAs)d3Odyf g3 d MY &
MY ks ded § 50 'SBaWiF® dzdz @D B9 9 ¢ ¢ .

535 jflsdtese Oded j RsHj dzj 2 fdE "n Qiddde def§ H jSdk

sJMsdtesco Odzgdj] dBSH jdzj 2 fJteseo jHjdets 6 H
fitcodyudes?2 fHtesukzCydd, iR skbus(HIss@B dBff.dgt] Is d B L ¢
COfyy sse dMftsd Lo Odyr dL &) ePazd §f 5 & jstdA dat
Mg, d dzls j dzfm of ezte® M iIstefOH B Odedzdf o ¢ dzzs d dz"
) ZO YUY s tej Hjdzjd (5 ¢ 6dyj@ss Pt
fdzsj P2, 1G5 Isj B jcOkzcdzts?2 L OadMmd.lssRIBd,H OF
ftcdo jHY dgdz" = 59 1HsdB,dzd ysts L dzOyj ded w f totst



