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[ Mdzso dzr d&3d W OSCIsste O3] , sftcj Hy dzv e b d d3qd
My B 2Msoa O L dzZOECsOTr 7, WwWodzwes sfqw Isj CMiskztcO
BJ d&zC O ( Cted f sMBBitcdt IsdzjdPR Cigls g AL Isztc © 4 idzH |
d HddzhBwp@ziza sdzj PWdo Obtdc j O 2O OC s Prdddnsidhitls
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femMésdedlr jIs d&O COyj Mlsoats tOL R3OS df js| diz
dmf sdz! | s OUadtc s A& L o sSH Mise J

ltesyj M dLidgjtelzlzQy WOy detse s dzOL dzOyj dzd
nOtcOCIsjtodz, Ftct€ORH s o yoOh j oMmMicets EHOLA,
Msdfjded HickEeddzd MftsMseBOdRRd tOL ez j ded v .

AdLrdud mMSdJ ~nOtcOCIsjtedMmMlsdSd WEZttOy datsae
dhésdiitcets tjLizdz IsOISO L O Myjl dadseE O wcOd
zO Bdz hdr ME st fifldesiH 2Zd tisdztls) Ctdsjote @ Botisls O,
HjCdz wiLizfzj BPBPo O] @itsets BsdzslsEOBd Ho(:
dMmisdteOs " jets HJ2Mlsedw tso Lf@HAEH DS af dir] db
MmMsB 2.

4. 1. [jdz dzdCBse © Motsdm IstckzHOR BT
EH@eets otV dMEd iz &EHstds B0 G Is d3j YO
dnfmdzj H B ak@ Is jids s d dzts M ls ¢ z H,Ots daizts o Oulddas & d dztiz©
Mo tsB tsH dzHzasEE sz @G i pd igsmdes 9 Ho O libOa OzUG
HictsB Jizigflzts o Odzdzr = dz0 d L o3 de'Oy HdRP dzd 4 @ dzdizy ¢
Bsh des g Histgts Ols j dzv dZssy j Is B[B7s! o Isted t©OL

] mMowrLd M {LIsddy bjrdtsdzsedud MEsJ tsB
fsmiej nimbseatsd Jets dL d3j d yJ dedWd dgjQ Isf ufjtdsO CL
sHJdzOS o Iz My jydWwdeskz. ltojH sylsj dad W
slstcOmdzd GJtoj qdiskzh jMlseo j dzdets s tej HJ dzwv & Isiyw
ftoeddzeydyf twOBBlsr Ctslstste’ 7 tMdzeso Odz dzO tOL t
Mdd MmMyObdw d MHeadecO djssHd Misj Mdaj da
slsdzsmw Iswv  eEisEasd &Sd 7 |

1 tod 1 Istsd3 dzO ftoj Hftedwisdwa L J todaetsq §
smkzh j mMlsedzw e h A fjtejtcOBBSISEZ L J edzO 9
fesdz Lz Isfqv MftesMsdd Htotse d dzGdsted § 5 dalis@ndz o
otcOh jdedw teBlsittcO, ColsstorLd® el dzis@ied) |
COoujditplfdacj v J dijtedpdf’dslz " j Mise .
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1.3 [ mMdzseo dzr J] L OC tsdzf dL d3j dz' yJj dz

RLEZyjdzadj 1 dzgjtecjlsdyjmeéts?2 L Ooadmddcsmisd
dz0 stftcj HY dzj dad J Ctsdzd yj Mise j dzdz" = m
fsfmdzj H89 Olsj dz! detsfls! s jteOyd?2, ftosdmnHY
1 dzj i3] dzlstse dgOh ddz M L jtodetseor d3 d3OIsj tod O dzts ¢
Emddzd?2, EZHjd dgr 2 tOMmatsH {1 dzgjteedd d toj Lk

AdLdudmMedy MmMots2MmMksea O d MmMisswdzdj Bt
ftsSH oftLHJj2Misd dj i3] dgfdBdsdgdJd Bsclkzls oW o d
Wstedz3r d ©OL®BjteO dMrHdsects &EOIsj tced OdzO.

RLAjdzgj dedw HOdzdzsects n Ote@E BOEOUND T d Bde
L jtocdzso sets MsMmMisOe O, smdztse dzr d3 | dzj dgjsdply
ftoesydesmisder | R OtOCIsjtedmisds d.

s O¢ Bld&j uj disd], @b tizfs Cisdgy tkfdsd yj M< OV Mo
Jodztor 7 C B tsdzj dzstseo L OoadMmdl @B kit
WBtediddtelze Is ditsdzy Sdzv tedzgzs tsMmdzselz Ise j toH M
sBO f Ztotsd dzH sdzd dzOW Hz@h 5 B z@Qtiz! adetsdf'’= HJ S A3
Ljtlodz®O BWGECOW., sBGCGHO dz¢tBts?2 dL fktesddzH 5
o tjLkzdz O] ftdZkzyoOjlsmw Ise jtHOwW IsjCMmls
slsfmMikzlsmiseo 28 Is f zZtetsd dzH s dzd dz’ Isji SMisktcO
ftej HMIsOQo dzv ¥ Is Mswgdzj ls3hdz] f i g dzso 2 oz
~ntesfsmMsdsdy 5DS d Odzdzj dzj 2 dBYceSCtsMmilsd ( Ha)
G CMOY dzsdH dzr » MBtelstse " dziBdes?2 Hhjdedyr .

1 tod ftoesdL o sH,idshpfisdf seisof csyj P df'Ld
WOCIssteOlzd W o dsy B@dzd Widnéddftis § s¢€ OL Ols § dzd
sO¢dj ¢C0O¢ jots tOLBjte, WtsttdzO, Mbttkzlilskzt
1 Jtodets dzj BHdzstesHdzs 5 Moatsj?2 MkzCIlslzte]
L dgH s jteds d L OtesHT ", ¢dOlstsd3dyj MSdyj yo
WL fgiss Odzd yd MSddsd Mots2Mmlseo OB o L Oa d M

-
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Emdzsed?2 d HBkedrmr WOCIkBicro. [ BBdZEYUS O |
tcOL tolzh jdzd¥ fted MY Olsddd dzjsisles H OB KJOL o WdaH(
Btsdzy J ~rtel2ftsC d § tSHPOEY Jdz tcOL HO9 dzd & Odzed ¥

1 Of tew y J dzd § , dzj 5B~ BH d d&3ts J H dzw tcOL tolz!
LOeadMmdls Bls jets OLBIO d o &zOy dzsMmisd, o
[HdOC S Hdv tcOL tclzh j dzd W o dzzlstc dzdzy G5 1 «
3 dz' " jJ dzOQftdyy 3 1 A J FOES8.D.H3 dF dzf 2 ttOfMmn BH
tcOL isjdtc dzO@ L O dMdls tsls dwBdesedr W OCIBse,
sted j lsOgdhtedL sdzlsOdz! dets?2 d o j tolsd ¢ O drz@zsRY d
BICteslstej " ddz d Cwdhdhilsi dydy djidgosisihjste
dlsj C dzs 9iddzriss Mt - A3 daPizd ydwv Ctekzfdzr = Cdzj sts
sBd&ZOHOjIs Bsdz hj2 (tesydesimis! & ,dd dzff o3 d3iz J dzdz
1 sdzj § or MsC 52 i tc s Y ettt N § g dzCEHE clsdif A
MtcOodzj dzde M o' Oy j dedets? tojBtedMmistsMmis! 8  daC

{ Mdas g W dL edfits: Oded UL PTDF s ted Mis & - ¢
M d&Bd 2Mso O BWIskzdftsd o FH | dzZdzOf Bl OB dzd yj 1. 2

v OB dzd2y®d 1l dBjs= Odzd yd MEdd Mos2 MG BOL § tod

] OOk ste std skzkO
fhddd tesy! Bojf Wwydd
[ dzd z0, ®&H 4880 | 50100 | 80186 | 7,014,6
zdted 20, &g 1,648 | 1,436 | 1,440 | 2,050
s sdh d 20, BB 1533 | 1,235 | 1,040 | 1,245
) &slsdesmis' , ¢/ | 1,215 | 1,215 | 1,214 | 1,214
[OmMMO 1000 L jtg 2040 1332 20-42 31-51
1 OO, Cc/ d 0,76 0,73 0,45 0,65
st W W d pdgizdisiss j dzdf 0,47 0,49 0,51 0,51
Istc j dzd W
st W% d Jysfeijodisd v §| 0,37 0,37 0,37 0,37
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HCsMiszO @ @R O] 43 45 56 70
tcOL telzh jdzdw L J to
4 Besmlis! ZHOtO 115 92 105 130
tcOL telzh jdzdw L J to

l esyfdmigd dz' uj dd¥ MY smse Mise iz jvlds W3t et
Yyomlsff jjtcj OB sls Odzddip ¢ tsB tsdzjj e dz@®@ r MsC 52 o detisalz
sBtcOL 59 @FpdesA - W tc Oyt dscht€ho " d 8 MitsC SO L
fsoj hdsglOC dd3 dBBOI'SHs fdes ©OMMEBOISLdo O
SBKOL So OUAH dzd ygd Mis o j dedzts ¢ s Bt @IdHROO ddlep v tc - d
1 sCOU Hsdjfiglf j efdesmisd d tOLeadlsdw f o jitch (
ZHj dzZ dfQlrsh OHf'tse j o des B lsstcOW W dzW j Isfyw
FnOtOCIsjtedMmlsdC 2.

vd stedd ?2 dL d3j iz dugHakd df sy j MM O3, ftesd
dL g dz yjdedd L jtedetsdftcd HG izt & dzfs @6 9 123]:dzO y
-zHj@fdzsh OH! 59 jdsSdap€Efylytefiss | dsz, € OC
f dzsh OHd Yo jtorndetsMisd: sBtOL YO ¢ jet B

Sy = 6/d, d3'; (1.2)
- BOMQEDH | @videzsh OHOS f dzsh OH! o j R C
Slsdzj j dedzgO" € jcets &OMMJ :
S =6/pd, d& ¢ ¢ (1.3)

GHAjiMtcj Hdzd 2 tOL d3j 6 yomlsdy, d3;

ol f dzslsdetsfyls! RO jtedOdzO, Cc/ 3

wilsj f j(det My § edaBndd W dzdv oL BSY dzs  § 54
cdzzB d dzz  f tetsy § M) Oo taidHNY J fiplsar@cshod@idimlcV ], Is f uj f
O IsO8yJ dzd s Ctsdzd yd Mise j dzdzts, dmf sdz L zw
ftsojterndesmisd yYOMlsdy S&B delz y geizd 25 ¥ tc tf 1wizlis @ ©@
CemMEtse dMrtHMBSEESHKOB| 6dPA&PISMw W stc @3z dzts 2

%= Se/ S (14)
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v OCyy MEY ) d2 BEERJLGAREG jIs B'IS! o' G
Slsdetsh j dedd MtejHdzjets ©OL di3j 6O CC EAfd jsodz] ddfen
yomisdy f§twesHEZS B[O23 430034 dz' yJd ded v

a= D/d. (1.5)
it OL d3J to LJtodztso " n ftesHEZCIstso Bsy JIs B

1 CodoOdzj dzlsdztscis KB EBBERO Eydlsr 9 Oj s Mmistes
ftocsHEzCIstse d dzj sSHdzssBCOL dz" | W sted3’ f s9 ]
Sftcj Hy dzj dzdWw L CodoOdzj dzsdzse s HJOM3 IStt®O L |
MW jter, CltstcOY dd3jjls GBI jd3§, twOoadgr 2 GBI

lted Ehghddd j i Nogdadsq sfmise kzy,ls | tizOnys)’ dgdc
) ©Oeo de" d&3 HIfOEIS dsjelsifp/& jLisdzO U j wiatf 5§ 6] H,
1 CodoOdzj dzlsdzsects HdOMRj IstcO® L jtedzO o' ¢ dzW H L

(o) — oplgTO. (1.6)

456 dzOMmdats H O dzdis? j Gt tfelaiztEsz @z -, fJtco dydzats?
LitedzsSa Y e H  f tesyj M s3kz Hdfs eRtg jazt judprdsf' mw ¢
oF BB .

I fwesyd My sftjujdjddy MmMsjfjd dJtL
Bdtsdaztseduy M dJ smse j dzdzs s d d Mo ts?2 Miso f
BOIs j tod OdzO.

I yjdava EWMEOwRE GibgakdulsOls tc Oy j didzs) dzglz@) J
) Hdzsy | tedemieedy’ § SBdyJfydd, dmfsd Ly
dL d3j dz' yj ded ¥ 7 dsQUspetddf Odadseol j dsdztsets d ff s59.4t6
4 56 dzO figdaty to A Wkl jstEigc W s tc i3z dzdst@ 5 o O dgda] Is Is d tfide d t
HJWBsted3Oydd Isj d&zO ftetsd Ma SH WIS, CHsolS@s bSOV @lzjH
C diL a3 daj dzd ¥ W isted, d df de@f 53 e € @ EHASESH) W f
WBted3O d tOL d3j tor Is | dz@.B t0ls,dz"0 Is js R 28zt dgjzozdz
HyWisted3Oyd* ~nOtcOCIsjtedL 2z hzs Mw tcOBSISEB2,
Ldgd cedd HJ W sds d3oirdigls dsy $A9%G B30 yfgfed™ LsQ dazlds 2 )
LOltcOydo O di3ts?2 dz0 o sHBBdzj dzd ] MmMddz Istej da
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fjtcjvhtees Isjf dzso by, 1QGk) ts@EG GO fdsh j to o dat
dL dgj dz' yO,,detsdhts" Kis @ tsf S s@Od dgdss ! G
f50 j tornaZE Mistdj H dzsy j:dzO W 5t sk zO
5 Q'Y (1.7)

(kO VYstedkzdzO foLotdvjlk sSftwjHjddls! ,
dL dsd dzj dedj Wsteds" d ©OL BBty GOl § qgd Q&5
Yid® Bsdz Mj dLd3ddzi dzgdd § dzsh OH L @3OUsQ tpdf O@z
f zOomsdyj MSkzy HjWsk&Opfftzdized dz@ h j

gbzlst  Jj L OCd yoj lsfiydzizey | sz - to duiOEUs dgyitze
fsHfmudlsr 9 04 smv § tsMisjjCdhiss dsdsj MEQLH j tidg tdatf™
(ted MzApsCH sl Q@B §dgjedz i d i3d  tet©) BEFctOMdRAL ] ST o
ft5 o tcOKY: dzad
(18)

it diz d2s & dzilzt MisteOydw € sfftejHjdzj dzd® o dztso !
dL d3j dz' yjdedd Isjdz©0 SEBdyd Més?
1,2,3Tf dzsMC sMmisd Mj yj dedw C kB O

UBSGHOOfddzso ! BicOL 5o O dpsdipls Hfotsipvjjtdsm dzts M |
WY ol @ @ _ p. (1.9)

] sdzdzOW OB BISO, L OlstcOYj dzdzOW dzO0 { tg 5
Zyj lct®Od wloOMBE saiz®& B tc OL jSjoHOjdeddd y'  dzsh OH d dats ¢
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0 ,OMmudls’ &0 jclOfY daffts
0 O WY @O _ p. (1.10)
vsO0Cddz tsBEOL 53, fsojterndztMisdzr 2 @ fGSHATBS
stsdzC sets dL dzd dzr yj dedwv o Mz yoy, CSEGHO |
ftso jton disifisof.6d tcOMmyjlsy 1 dzj ec dd, L Ols tc C
CkmMCtsar 7 dBOLjtdOdkiss BBdz hsEts ttOL d3) tgd,
mewiLd M udd3 dejdz'ff esdfeFdiay i dadn™ t©OMyJ sse ¢
fted dLdJdzr yjdedd ¢CkmMEsern d&OIsj ted Odzts-o
B3y~ Odzed & 1. [ . sdtef dyjo ©OLtOBSISOdZ tsBI j
ded B34 ySdd3 Eufgedgdsg A sSCOLOzO Mo 58 dzOl § thighT Lk
ftod &3 dzd dzd W da o3ff teAs wijj fddd J! 3d dzj te O dzts ©
LEOL OB s Istc O O BGls tc Olgls 5 & ddgGe 6 d f d3j dz
f soJ tcn dasfgts gts f et Stc ¢ t5dz0 df' jdd o tyHz0 y Gaz) &
HiWtstcd3dtctso Osigdas®@: yOMmis d
o  Quwo. (1.11)
v O¢C QOP¥ stc diz3d B pEpisdzts B 1 1§ jd3@O0 f tetsf tstc Y da®d
fJjtco sdzOyOdz' dzts gz Mitsestds oty BlS Mjlsdglzj ditizts tc OB SIs O
O =Kgm, (1.12)
GH LIS WWdydjdzsls fteslf steyd sdzOdz! detsfls d
mi BOMMO tOLtekzh Oj idses CkMECO, ¢Cq.
JHEZOSCs BBy bkijtstedd dzad EZydlsr a Ot ls L Olst
sBtcOL so Odzd j dztseo ' n ftso jton dasMis jJ1QQL tc @ ists |
fteddddtedlsj dz' dzOw Isj sted v, GHJ tcOB sl O,
ftosf stcyd sdzOdz! dzO0 bk Mmtcj Hdzj dedets sz L dzOy j dad &
RLEZydoe tIsd bkjistdd, a3’ By B L OC dzv
Slujd! drj OMfjclk’ sy MnO dL dgd dz' uJ dzd
WOCIstster, odzdwehdy dzO jets 1 dzj ety d3C sfls
G COHJIBCO.  Jicdday ptc.ots o ded d3Oded § dzd Ht
sBl j d3dzts 2 Isj sted d, dL Eydoe CsdemlstezC ydd
tcOLtcOBBIsSOdzZ di3j ssHdSCE yj dbd L Qldtc Ofyy ditsiit



31

mMdzj H g gols tc O] dzd
A = T (@) + f (1.13)
CGHJ TR jdi3 HjWistcdzdtese Odzdzts?2 yOfmlsd Isj dzO;
ST ftedtweOh j dzd j ZHj dzd dats 2 f dzsh OH d i
BOIs j tod OdzO.
LicOodz] B J o (BOLe jtodzgzlstsdz adHj ditsy dets L
A=Av+As=KgV/ + U@ (1.14)
GHJji OB BISO, L OlteOYdod jazOn  Wadte d3q ¥ tisctc@rRdzts
AsitcOBBISO, L OLtcOydo Oj OV dzO BBOL 59 O
STCti WWNduyd] dzls ftesf steyd sdzOdz! desfylsd ;
g 17 Ss4 WWdyd, dzls ftesf steyd sdzOdz' dztsfmlsd
fsojtorndesmisdzse s dzOIswW ) j dzdW Iso jteHBGE B Isj dzC
( Mdzd f tod dzv Is fjtcolzs MsMisOo dzw 8 h Iz (
f sdzj L dzlz ® tcOB tsls Iz, O olststolzd L Qtc @Bjthid s dzj |
LWWjCIsdoddetstfjlal yj dzdw BEHjI L Oesdfjls: s
Motslse j IsMmise j dzdats, sls tOBBIsT Eftezednm HJ\
Bjdz' hj tOBBSISO HjWBteddOyd?2 d Isjdg or h j 1\
Il ThjEzCOLOddz | EkZtcOodzj dzgdV Bsclkzls f sdi3s
ftesyd MmMtse d ®tjHjdiddy sldshdlsj d' d -
dL &3 dz* yj dedw. dzOIsj ted Odzts o
ltesW jMmtste . 1. [ jdz dzgdSts9 tOLtOBBISO
SftdHddiddv {djtctL Olste @O deth) dfsetyy Jldnififs tadd
1. ddzp jte©O, dd3j s hkze odH:
br=cl[c,| gec( a1)], (1.15)
GHJiCfig1 WW d gdsjsdzles, 2 EZydlsr 90jls odzdwdzadj tcO
Mos2Mlse © d&OIsj ted OdzO, g sdgfalstc iz § Isdgp dz" | j C
dL 3 dz' ydlsj dzj 2
i Cst WY dwpdjtc@@2Hjd dzgke OBk Ef§ts
BOlsj ted OzO fted dy M d! ujddd
MIiCsI WWdRHdj dalsdzts?2 tcOBBIsT BtcOL 5,9 Opdpg M ¢
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oifplsd §4d dL g dz' yd dedw.

[yiddoow IsjitstjlsdujmMSdj §HABHT ¢ 1
fOCIsdyuj MSsets ftoddsj dej dedv, Mlstsdls tsilsdgy ks
tcOMmMyJ O 1 dzj cetsL OlstcOIs  dzj MtsH j oy Ols  d dat
f OtcOBj steOn tOBtYde GidOdaso .

1 Ofteddisdte, o NdtetsSts fteddd dvj &3s?2 BHJ
ftojH SIPOCcPIgts HdAdzW dzj ftojter odzgsets Hftotsyy fyfy
ftosMistcOdziso © HtesBddzC d HEE] @ Bz HEPo
5OC H@W g of sfdzj Hizs h BA. € 5150 fifilst€ fseods™H ff t5 § 1
fslstej B dzW j Bts 2 Bsh detsflsd toslststedz A Htets B
fdted dL di3d dz' yj ded ¥ BOIs ted OdzO

l1ts B j H(Jdz] dadzats 2 Isj sted d dL dzj dz' yJj dzqd
cOL tokzh jdzdw MbstekzClkzter MCjdjlsO L jtdaso tsc
fMdzj Hize h jd&3 tsBOL t5d3:

=@ ra&—p p-m, (1.16)

GH@I iisHzdz? MHoe G O;
eTCL W Wdydd dzls 1 2OMMEsdzO;
sTCL W Wdydjdels fd3j M j ded v ;
1T dzsls des flasic m jdggdsgote d O dzO
Dnd Mtcd Hdzj oL o § N j dzdzr @O U@ dizj 6 YOMmisdy

]l Oy dets ff sHYjuwSszzdstst WW dydjdals 1 2OMMmtsdzO
Eftczesmisd E, BB e dz' ZOMgY e O@sE M € todmls
wWodzwe Isimpw f tsMmistswdsdzr &3 o § dzd yd dzO gdz,¢ [Of dz® It
dmf sdz L s9 Odzd j§ LIsdr SCti WWdydj dzlstso H dzw
ftesd MRty Hj dzd W [z it EaxAfrarc P sy Bz jls HESY 5
sBtsMdzseo Odzed™Y d Btsdzjj HJjIsOdz! deséets dL kzyj dac

[ dzv teOL el jddw L jtejdz Isoj toH ™ Afndsde lsas®
de SBrBSHI B Jtodds)ydls! dofwwyjdd) agvwdd
Mstcldt0R80, 32, WHO EZCOL" 90jls dzO L dzOydlsj dz
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f dzOfmisdud MSdd HJ WdsQdshpd d d OB s §/ Cc.

1 d tedztso Ckdz skter -f k@B QY B¢ JE3ftcz §) B
Motslsdetsh jdzdj {1 Isdr MMmisOoadzve h drn TiRisHls Bo C
Mizt€ shtgricdztlsdssL 0 HEts 35 % (Bl 90 HEt [6/p ¢
sO0Cdds BBELOL 5, tsmdats o dzOW YyOoOfls! 1 dzj tec
HiWBsted3Oydes, O daj O EZfttizeclke .

LHOtcdzs § dL d3 dz y4 dzd § BOIsj tcd Odzts o
Mcftctso sy HOj Isw Bdztsy j Miso tsd3 Isj » detsdztsc d Y
B ~ OdddEEy J MM dL d3d dz' U dedV o jdsthdiAsle OEm HD
ZOctelkzL € d2O WH©CO L j tcdzO.

Ilsotcj sy 1 Isdrn fosyjmmtses dOCOf dzde Ojls
CslstcOvw  sfMmdzj mdzw Isd w zOf tew ¥ j dzd 2 ftod o
wWodzw jlsimw ~OtOGCIsjtdz a3 Wodzj dad J o3 H dzV¥v d3gd
s tc OB slstster n wog dzw & I figwdzO U3ts dzty ldsSo ds. s te dzts | :
oLHj2Mlsoadj fted MszHOttjdedd HftodoatsHdIls €

[ OMdBsstedd3 MO fsyj MM dL &g d' yj ddw
CteOWduyud MEsets d 0OdzOdzd Isd uJ,MtisicHsdztsQ dz@atiafs G
| stew Y€ (hdtedf Mz dB,¢ Uslstster &3 © ~"tHj fHtose j |
dmmdzj Hse Odzd?2 o B &OMId dL &iBj dz Yy dzedv s
FHOtdztsets My Olsdw L j tcdzO.

it OMMd3OIstcdo OV ccwOWdujMmMits] dLBBIOY j da
Ylstse’ zzyh j ¢ tsdgv s ftesyj M ©OBTEKIST B3tz
mMzjHizeh jj: fjtcoOv BA&ZOMI! ~OLOSIjtedL Iz
BszslsC O d20 HJ ¥ Sted@zQy@ ¢ LEgdzy dz! dzjetdc V],
HijWBstedsOyds , Ekdjd " OjIlsmy=0f 5 ad3jftdgO offpdsj NyjC
~nOOCIsj todalVig® N1j,2 fylsOdzsoa dIlsmw t©0Oo dzts? dzlz dzj

[ dzw sB dzg\uls ¢ 0,%50, 85 n Ot OC Isj tedzO tc O
gL d&3j dzt ydilsjdzj?2 o tsftejH]jdzj dedesdz ¢ ddzj BOIs d

vsO¢ C0O¢C MEBmls: YyoOmlsdy By jls BT Is!
Bs dzts Is € 5 A3, fsdzj L des?2 1 dzjtecdj?2 HJWBStedzOyd
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tdmMzdzs§ e OV Fyj MEtsy dqLtsBteOy jdadj 1 dzj e tsy
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[ By dzs Mo dzd Is i 5dzlz yJ dzedzd?B 2 k64 L FRd® tdX
fesd3d ¥ BEY Bg5ded , , JdgoW des/HiZg d5 Mo 5B SHdz' ~7Y.C Sdz)
1 jed®HBBEY dzs f sSHMyYdlsOls dmf sdz' L zw
sBtcOL 5d3:
Yo — (2.8)

CHj] 1 — 1 yOflkslsO fMotseBHdy 7 CtdjBOdd?2 d

fdd, LOsdMmMwhOoOw e B @O &R IME tswddd.
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{ Ui | OW dC sk dlsO Msfteslsdo dj ded v ,
Msstesdy HEosBdEsds &Olsj ted O d

}ed 3O jo ddstodzts3s €€ dstsa3d dzls§ d dz ey d
f SHoUANO , Wi OEz0 Y] digfighls Oo dzv j Is Lt 6] © dzlg .13
VCOL Odgzts ] Mok W jsdd ) h Oj s L &zOyj dedw 0,
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I1s ctoOWdes Iz, ftcdoe jHj dedats 3188, o fh § dzhcigy
Motslsdatsh jdzedw e yzlsCse otcj dzgj dzd L Od3j da
Be dztso j dzdz” o3 L dzOyJ ded j 3 o dzj ud s fdddisd§dzi d3ifs
ddgy j dzgj tcdzr = tOMyjIstse .

( mMdzd Y J Eydlsr o Ols! HOzEZ, L st 2 [ {f
L dz2OyYzed §, )l 1t By ds foscdetst qietso Ol j !

HCOLOdzdets] sLotsdzw jIs tOMMdz0Is el alADls ‘dzOLh
B34 ~ Oded yj MS 28 mMdMmlsj iz ¢ O¢ LOHOYyk ® H
difzdz Mo .

RBIzZdY M Hj2Mlsokzes hd2 dz0 Bsislse, Bs
sBtcOL 5d3:

Y OO Yo a W, (2.9)
GHY T Md dzO, Hj2MlsakshOw dO0 BsdzslktsS ot ots
a Ti3OMMO L jtedzO, JHqdzso toj d3 dzdets L yOMmlse;kze
YidL d&gj daj dzd j] MStstetsMmisd dsdslsC O f tshmdzj ZH(

RHJ]Od&zdL Oydfavdztee jodde'jm d @B zdzr Mtse tsL dzO Y !
O ftosHtsdy dlsj dz! desfyls:  jj otLHj2Mmlsadw Ml
ftocdded 3Oj Is Ctsdzj ydetsj L dzOyj dzed 29). f sHmydlsr e

1 sfdzg 1 Isdr eoefMmlsky dlsj dz' dz" = L Od3jzueGbdacfiaj o
(2.1).

( Mdzd B" dzj B Ozl BSWRPHWBDOIs j todets HdzW H G
tcOMf scztsy j dad j &3 B OtcOB OdzO) , Ists kZtcOo dzj dad j

e ¢&+ 1 OBT 1§ b , (2.10)
GHJ 99 JHjdZ BBBL dZOYJ ded W

CE - 1] —n  —. (2.11)

] tOBl&fisOL Odzets, vyt WjPhmEodgyd 5] &
slsC dzsdzj ded v BsdskC O s ©OHJOd dset i
RO Qo dzj dzdé otcOh jdzdw B OtOBOdZO, d&O EkaGtsc
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Clts oty jdd Btk O " O0LOSIsjtedLizjls
Nd ©OBMBI Y ¢ OL Odats, Yylsts 1 Ists 1 tsdztsy jdaddsjts
ftiodyddzai dRBskssS oreojHjd dqL {1lstsets HJdz
Ctsdzj BOdedw BT Mistes L OlskzrOls d Bodslkstse o
CtckesotsBsz Hody Jdedy M .SIsCdztsdzj dzdj o3 5 ko

LtcOo dzj dzd J , ~n O OCIsjtedL iz jj 1Ists L Ols
o d H142: |

¢¢ nf w1, 1 Al«0, m (2.13)
GHJ ¢ * T desoOwW f jtcj d3gj dedzOv ~nOtOCIsjtodL
fsdztsy j dgdW HJddzORBdyj MSEsgts tcOo deso j Mdw M L
o | ftesdLotHAGZOW WEkZdSydd, ROtOCljtdL iz¥
D s tetslsd o dzj dzdw dzO dBsdzsIls§ § .

vetdz it HWdalg B Hjor POjls 170. 7 dzOyYJ
L dz2Oyj dedv Ecdz0O MtsmlsOodw jls 0, 96 & 1. Ut
odHJ:

¢¢ B o, 1, T8 (2.14)

YyIss dBtsy jls orLoOk! IS dsdzj dzdj dskzsisE
HiesBddz¢ j] M cttodL sies®dz dz€ &GC B Dip PB O thts Hic d «
otsLH]2MlsodWw BOjtcdOdkzO ofts ot diBW f totsn E
Emistcts?2 Mlse O. [ dzv 1 stsets dfO HtetsBddZsS L
fticOots?2 yYyomls!' v o Mtsslke jlmMisoadd M kteOo dzj c

. 1, n, (2.15)
GHG: ¢ n ©; (2.16)

f - ; , (2.17)
(Y —iotejB" BHMESEE tBStslSO B OttOB 0dzO) .

11 dzzy H j dzdzr j Ctsdzj B Odzed W Bsdzsls € O fts
d By zdz' Mse , Sfdmr e 0 &3 J ZtwOo dzj dzd § d3  (
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EmisOdztso doh d2MmMw tjydd3 SCStsdzj B Odzd?2 1cd ddz®c
fijtedsHdudiMSd tosealstewes h ddizd mw dzOyOdz! dzf dic
o ™, ., (2.18)
26 Y, ,:;, ,:d Is. H.

JHA&ZOC s o fJtesd3d kst y Bd Y HE diBY zdz2 MC
MotsBtsHd i3 d fsdmMea SHWIs §fij @RS tSlsiwds ¢
By il fesdmMatsHdlsy HEts 2 ... 3 f§fdzd = (dc

RMfsd LY §jedsHduydgumssHf oyl HHHH jJ
Be dztso j dedz" = @B zdzr Mtse, BEHJ B dd3j Is

, T, Y, Y ———, (2.19)

cHY dBf Edz i) Mddzr , ©ftejHjdvjdk 2 (5 ¥tcdlt
Y 1ifdzj ys Hj2Mlso dbk &z dz? MO (ted M

g4 kZyjlbtds dL dzsy j degdzsets o j todzj dglmw € [z te
Ctsdzj B Olsj dz! dztsj Ho Y J ded J Bs dzsls € O o B dzd |
(tcOo dztso j Mdw) , n Ot OCls j Bdyisis jydiad € s d3 2 € dzEaf |
fijtedsHdUiMSd] EHOL' CdRsdkskCo s §shsk
BOIs j toed O dzlz .

1 smMCsdzr S o MdifiplOjta@is Oodzelts dzt<ts Yok H-dide 2 thiste
dBfd Mse (L ksl §jtedsH MsefOHOjl Mt
BOttOB Odz0O) ftesdmMaBHdIs BESdz] J SHd&ksets yd!
SBWLOIsjdz dets dgzy dets EZydlsr 9 Ols! fMtsf tetslsd o dzj
B MistcsdBz L Olskzrn Odzds Ctsdzj8 Odztbdzg B Oy tded
diRfzdz? MO GlsC dztsdej dzd I s izsisBEBetslsf jtcd sH O
1 8sMCtsd Sk ECOL Odedetsj Msfteslsdo dzj ded j ( ke
Eydlsr e0j & Jjet HOdzj J§ d ftd boydsdt Mt
Ctsdzj BOdzd?2 dBdzcIsC O Mt otej d3j dzj A3 BHdesG 5 ¢t

( Mdzd Mtse i3 MisdlIls! dOYOds GlyjlsO otj 3,
f smdzy ¢ tod dztsydgddrdzyy dCdgSar O, st sy dzs 9
ftcdoe jHj dzdzg' 9, ®H jS d[jchjOkOM! MmatsHAZOWY L OHOY
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]l dzOh drn GBLAEOYJjddWwaes dts dqddjdls odH:
o

h (2.20)

GHQ —7] . T g

I fdhls] k) | cQEOEOES 6L Bty ds oL dd S
)L 5dzOdzNO. [dz oL By jYE BYtect Mo S b6 A &
Btsdz' " | (Yfieoddssiti dz' 7 S tsdzj B Oded 2. [ BfsSL dAyC
f sdzz uyd o3

y "Y 11 . [1] , é ,
!Q - C_ D C -| —| 8
Yz —| —| 4 _] _]

l sMCdz €SB, o 0 ks kEfdssdj tjL sdzOdznO

Ko, = phchod Is. H. (2.21)
J LIstsds Q&PYWEY ATEOY p d Ho d>X 4 ded J s 1
o 6Oy J ded § d3:

(2.22)

[fdzd B' B' dz SHAdSCwOId 2 d&f&E , bkt

—OET1.8 (2.23)

Hdzj H89 Ols j dz! dets, d3dztsy dlIsg dz

PP P 1 1
p Q QY QoY O ¢' Q0

TOtOCljtedL EEBlsHtzg ddd j zH Ok .
# EZyijbtsd feiH" wEj gty dL dztsy § ded
, —. (2.24)
l jteor 2  toj L tsdzOdzf, MoOdzr 2 Osif.Ompdz &) j Mt
obstots? twWNRLGGEI oY jo stejlsd?2 fi
1 tod dai Qs diztsdei dzgdw  BOdzr d BCOLT 9 O |
slsfmizlsMisoedd L Olskza Odedw .

I
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I feddydyfd, dL®BjdgddYhd §O0LOB]Istetss
HtesBddz¢d ffjtcoar 2 d eolttts? tojL sdzOdemr . 1 ¢

[ OMMdBsstedd3 MO 2 Mmddz dz" 2 ¢ J"ea™.2 gz
1 1 2. pdv LIttt Mz yoOw EZttOodzjdedj (2. 22

L Qi Qe (2.25)

‘‘‘‘‘

GHJ — weEEBi 0O

{fwinjddd, fd SO0Sid~ WEBMO~ KO dHEz0
B dzd BOdz! detsj tsSIsC dztsdzj dzad j] BsdzslsSC O.
[dzv { sséts sftejHjddd ssysSd + SMmiste] Bz d
Mo Q OEFIlo (2.26)
fted fsdishd fjteos? ftetsdL o S5H dzs 2
— Q 1 Qfid d VR T
{IsME HO Jd3j § B
1 ATT® "OEI.
10 sl joYgddsj jd3 Hoa O € tstodaV :

10 OiF e (2.27)
10 Ol 0e"Q“.
[sydes HOdjj] §8COLOK!, vyt fjtar 2 ¢
BOS Md Bz B ,d3d atds| B3z ©E .
lteddzj tcdzr 2 cCtcOWdSE DUsdl BOEadRdzf dz@ tod iz
s OC o dHdzts, o fHjtcokyr foodtsoddsdz § jtedts
Bsdslstss ls¢ dsdw jfiv,, d@osHl GO de dts dzdz0 | is
olststelzy ftsdzsoddiz  jtedtsHO® ts5b®dzisdzj dzdw  osd c
Clsts L dOYOjls, vyl jMmdzd BOtOBOd otcOh
sts ofj ®BsdslsSd, dOAtHWhHhdjhmY o HOddz 2
bedzr Cdasdj ddY Bsd "dj, Yjd kecdr lkCc
fodzcoddzgj] BOtGOBORO. uvOCdd tsBLOL 5d3, yYJ dz
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fteOots2 yYyoOfmlsd, Bid"j, ujd3 yYj dstetse j ) dal
f sdzso d dzr . ) W dzv j Isfyw Hd B OdO dzf B O
sjndsdscdyj MSky osdetsOSIlsde dsfls! HisE C

{(wt)

oy '/;
s e
b o
o L
S /
AN max
A il
A v o
oy VISP, .
/ NS S S S min

(wt), (wt)z
0 /2 ™ 3/2m 2n wt

Y

t e8| tOW d ¢, ddzdzt fils tdafrtetes dpr d2?2 tdj L ts dz0O daf
Ctsdzj B Oded 2

[ J2Mlse dlsj dzr dztd?2] dfg dzjtei@mjds,r b s 05 kaktsds

BsdzslsC O tcOo dz0
0 a Y i C¢VYiAT«0 (2.28)

GH] ftsumidzgaekgzls f sHOLEZd3j 9 Qls! Mz k6

yid® ssd "] Eood sy disidfdadid dz' " oy dal
fnd dzO.

vsOCdds sBtOLtsdz, HJj2Mlse dlsj dz' datsc jdslimjditsstd
Mz B3O tedets o3 dz' h ¥ yj dzlstetse j ydzglz¥ Mmd dzlz, .
fslsjtcy] BOZOdMdJteseo ¢ d B OtcOB Odz0O.

O dz2OdzdL BCOLT" 90jls, ylsts 1 Ists WwWodzj dzd j
tojLsdzOdemMtse d HdzW BjLtojLtsdzOdemdesets toj ) dc

1 sl lssdise ] L sdzOdzmts e ) HtotsB d dz€ j fndzj
o dBtesOSCIsdo dzsfls .

stesdzy Itsets, Hted ddzlsj demMdoder = € OyOded v
BOOBOdZO d dzgj kEyOmlseosse OIs: o ftetsyj MMy +
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1 0¢€tsdzj v, dqdzlsj demdodzr | Ctsdzj B OdedW  3ts 2
h Otedzd tc O, Is. J . MOkse s dBsdslsSE O d §0d y
Bsdzsls € 5o . R dzls § dzfd o dats § 7 o Iste § dzd 4
LOCtojfdzjdzdzr = © BOtOB Odzj , ftcdotsHdIls €
CslstcOY lkkBdteOjlsmw ls HodeOIlsjdzZv HtesB dcC

]l tOdzdzd m tcOBBSISOR s HJZOBIS ] dBsdsls!
tcJ L sdzOdzm 9" GSH dz sO¢ CO¢ MmMftsmseMmise |
dzz yh jded® Htetsyj MMO HtctsB dzj dzd v .

r 4 2mlse dlsj dz¢ dzts, ) slsHj dzd dzr | ftotsd3j ) [z
BszslsC O, CO0¢ ojSltstedOY Mzd3dizO0 § j tcj dzsmdz
158 98 BMsOd dz" | ftesd@BiykzSd yds dzo ¢ 0yodz
ftotsyj MM Htctse dzj dad v .

vOCdd3 tsBtOL 543, f OtcOd3] Ister HietsB  dz€ d ,
B'"Is! ftsHBBtwOdE dqL ftodBdzdy j dedetsets EZMmdztse c

~ J—

Q Mo ——  phvNchy Nolw 8 (2.29)

ltcd 1 Istsd3 dgzy des dzfj L OB'™ 9 Qls!, ybt Btsd
Emdztse d J , ftod SR shHdtcdPsdl NOL Ismw  t
[19]:

a —, (2.30)
JHOI f dzj ys ddsf zdz2 MO (kzHOtO) .

{Br ydzts { tod dzbftafpdsts tasfishistsY dzd® s yj dz
Md tcj HJdg odej hdzj 2 (HOdz dgj?2) JjeB GteOdz].
f OH j dzad W dMrHdsects ®&EOjtedOdzZO L O otcj d3¥
BsdkskCtso, i lsskdz HOtd 2 difkzd i ftedc

I sHMmMlsQo dzww sz Hdzj J o7 Oy Jdzedd o Wi
slsmizlsmMiseodw toj L tsdzOdzmse fted Ctsdzj B Oded W m
ZO0 dr tMMd ftsHe j MO

T - phncnotvng 8 (2.31)
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v 0Cdds tBtOL 543, o Otc! dqtclzw tOOH q By d I Ofc
Hdzd dz@ @ dRIsdzslsS O, By des MtseB dzt Misd tSBO E§ OL

l esmistsy Msldesh jdedd (2.31) JMmis! z i
odBtesOCIsdo detsmis! HtetsBddzCd WwWodzv jIlsfmw d3d dac

vfmMdzsedy (2.31) -ditesdgls L Of dmMOI!

Y Qo8 (2.32)

[ 2k =1, 5 o &j ¢l (s Mseaf OHOjIs M kM
HodX JdedV dmsdzslsC O, dzO02HJ dede” d¥4,183. o . 1 Odat

sOCdd BBEOL 5d, § &OMMduj MSs2 Maoj Bk
stecOdzd yj MSd o @@pRtzd def i s zsce d yj M 2
Bsy jIs BT IS Edzjdz' h jdz ftsHBtSEsR § OteOd3, |
f sdzdztsfyls+ & .

2.3. [MtBjddshisd HJddZOBISd HtsB ddis !
IMARBsHdGses @Ol j ttd Odzo

g yYJjdzrs Mmdzdy jdedw Isjrdesdzsedyd MEs2 od
2Oz ftojHdzsY jd2O MR j &3O dr LOctekzL Cd L.
tcOMf sdztsy jdgdz" = L OGteBL syde' » Efmlstets?2 Misea © |

[ O dBsEedBlsste” | HJdOB] ud MSdi Mo 2 M
LOctolkzL § 52 dMmn SH dzsG 5 B@BOIs j tcd O dzO 9 fn te (
stcOHdydBdadzr d3 L OGtkzL syde d3 EfMmistets?2 Mise tsd3.
HictsB d dzts € 0] IsOC X J f sdztsy J ded W Hd O Is
ftcj HMIsOo dzj dz@ d2O tedfm. 2.

1 smMCtsdzr S22 dzOM o  jteoaks yjtejH! ddasj
Hd 203 yj MSCOwY MmMdMmlsj BO M HeokdigY dBodslst Od
dzd dzd w-@eé ¢®WOtOB OdzO, fHtosatsHWh d[ dquitdidf [,
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otOh jdedW dBdzslsCses o "N OtedzgdtcOr §tsHO j MO
otsfesmiz.

g4 ydls 0Oy dz, CO¢ d ftedyHJ, Ylsts B OtOB O
mMe stesMmis! &

J HtotsB d dz€ § MM ojterndzj B0)  sHOQY 2 B '( dgtsi3.
ftojH HEM j &3 tOL H ] dzj , BsdzsIs 56 f shdzj Z +
SIsC dzsdzy j spw  dzO Btsdz W d2 k¢ sdz, Yd @3 dBsdz
Bdesctsdz o smlsOdetsoadoh d2 Mot dzj Ststots
sB L dZOydls! e dzr tsils C dzisdzaf ez v Is Bt ditptistE Idsoo | |
YyJ dzlstetse jydz’ § Mddzr ks BodslsC s@28)f toj H j dzv

0 & Y i CYiATeO, (2.33

0 da Y 1 ¢YiAT«O. (2.39

([BBL&EOYj Y o {ldn Hs@®WBLEOR] ,d WLOC ta

P, e
MarepH
K

NI %0

HCXO/HBIN

y // 0; ¢ E \ /§ 5

3 i -

ASN/amim N - \ea 7

% 0, 5 c ﬁﬂ !
G J

P,

t dmMzddsgfd ZOBd ud MEdd Mad & MdMmlsj &3 BO
cOMYf sdztsy j dzdz" d3d Bsdztsls € O 3( ©) fm o jton dzj
fsHOYJ?2 © BB jJ LOGtkzL sydz |
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1 smMCdz CIs® 0,ylsts tsL dzZOYO,jIs dzj B OdzO dzf
fswedzjdgdj Isjrdesdzsedyj M2 odBtesOSC Isd o dat

Htseo jtoh jdgdes HtckzeOW HddZOBJEC O dBsdsls( tsé
LOGtlzL € (Hnehs &z dat2Ag) 1 H J ! fted GHdSO ] d
BsdkskCtso s oanHWh & Mdzswdk dMosHdsEE L
sHdZOSCso T j BPecdz. mptstslse j gMilsadj dedzgts L dzOYO
sitstejsdud MSd oL By dts §ddds RZtcOo dtse |
EMmMlstcOdzj dgdW Isjrdesdzsed yj MEts?2 odBtesOSIsdoc

Clts f jtootsy fsdzsy dlsj dz' dats Mo s2 Mise ts
BOIs j ted OO dzO.

l sstets] Msmistsdls o Istsdz, Yl OB dzdlskzH C
h Otedzd 6 O n Edzj dz' h ©j Isfqw ftcod d3gj todets o Ho O
Edzjdzt h OjIsfiqw fsHOYO dMrtHdsets d&Olsj tcd O dz
EHOtedz" §j] dd&@fkzdzr mr. s0O¢C BERHjIs ftC0OL Odzts
COMEtsH 1dzjtecdd ® hOtedzdcOF HBEEISS o .

Clsd IjtejlsdyimMSdj or oetsHr 4§t HtctsB d dz€
ftoj H Sdztsy j dad ( , Yylss B Mfjyj 20 OB Mtsdz®
BOIsjted OdzO o COYHTBS gL sffsLdlsdz A ts
WS szoydd f§sHOUud o Mme WL B AnO daffrudsimdewfde
W PtcOy kb etizO. 1 sl skl oL By dy dzj Sl |
sjtstejIsdyj MSdr ty,j desC .

241 sk jttd | dzjttcdd ® hOwddLOZ &sdslsct

Rdzlsj demMdodzr | SCtdzjBOdzdvw dBsdztclsS s ftodo
MOkse s dsdzcslsSO d §0d yo. Clsts disy s
Rdzls j demdo detsy Mizatsy Istc J dzd J 9 hOtedzd tc©On
BOOBOdzj, ftcdotsHdls ¢ daj ftetsdL oeotHdIs]j dz' dz
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sls HodceOlsj dzw HitotsB d dz€ d . t OMmdssisted d3 L O
BedktslsC s f sHtctsB dz] J -
ltedBdzdy J dedets Hj2Mlsolzs h iz ZO0 Bsdslss!
syjddls! 5 Wstedilzdzj
0 a Y8 (2.395
stslseo jIsMmisoze h OW MddzO Istcj dzedw o L tsdzj
fOd yd 3 MsmisOoadls o j dzd ud dziz
F=fa1 'Yh (2.36)
T fiC sl WWdydjdals btojdedw fMlsOdzd 5 fpls Odzd .
Cdzj ccadw, L OISOYJ dzdzOW dzO ftetsmS Oz’ L ' 8
CBdzj BOdzd 2 dBSdZESISE O
A=F(23maxt23min) I', (2.37

G H3ax 3min| BIS ¢ dztsdzj dzd W  d3ts dztHsECABOdrpliA RS
mitecOHdEM fO0dz yo hsdztsls€ ©.
t OmMatsH 18y &REJI] CORZHE, Is. J. hHoHshHise®
mMdzj Hize h 2y 9 j dzd yd dzlz :
N=A/T=F(¥/2") (23maxt28min) I, =fén 'Y — 6 do,a Qi

N=fa "Y(¥3/") (3maxt Bmin) It . (2.38)

[ OHd i3 ydmdzj dedziz ¥ ts8§)j.dzC lzlz fif ls'tc gz telaizts 1§ R C 3
Ctsdzj BOdedw oBdzdLd Mot ¢t 3hmd Hz0 23 @ MBI ¢ t
HzdBBO o LOHJOAOR or Oy jddw o MCtsB S OR
Ldz2Oyd dzdv f OtcOd3j Istetso o W83z dzi Gtod d3j d3 i
f=0,3; & mx” MY mo m ¢ g r=0,01.

I sHfmyd s 6 Y)stcEHizp GN=LSBdz kSixs: ¢ s i c
BszslsC s, bEMlsOdso dzj dgdz" = dzO B Otc OB Odzj o
McmMis®p HIsC 1 Is.

sO0CddB3 BBKLOL A, MO J dOdzr j € sdzj B Odz(
dzj ftesdLotSHIS] dzt dzr d3 ttOMAatsSH O + dzd sadd. }
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ltod tSfftsLdlds?2 LOctwkzLC] EZHOtdz j d d3ff
COLO. 1toddj tdasOLe sk dfjlais b e tds fiyfy, b (C fks32)).
Hdz] HB9 Olsj dz' des ffted GHftLdlds? LOckkzL ¢j
Bsh desfylsd fslstejBdzv j dEs?2 dzO Istcjdedj o h Otec

25.s0yj mMlsoe jdedetsj] dMmMmdzj Hiseo Oded j dzj ff totsc
L dejteedd fted o dBtOyUaSEH I todzte d&zt€ Isftpdrt

] GtSH ZGoldsmonz h dz" 2 Mmdzs?2 ydueSbdzdtekzjls o
MetstesMmis! 8 ftoddzjtedests 2 t6OL O d3j dz' " &czh dug
Cclctesetstsils Oo § xd 5§ d dzr L O ¢l 66, 820157 @ toefd dCAf
mMetstesMmMiswrn &O M2 Hj2Mlsekjls yj dzlstetsB j Y
tejhibkz. 1 td yjdbtsejiyde » Mddz Mdats2 c

s to s d3§ sts@ts, fy dzts 2 d dzls j dzfd o dats f to
otLHj2MIse dj &, dimrHWYWh dd3 o thdse dcsdy I
yofmsduy, MsmMisOe dzw 6 h d 7 -9 W friHdS odizts G tsf te SHdiz
H] i3sdzmistcedtetso Ols ! COL Odzts ¢ B' , Mk - 5
ftesMC Odz' L™ 9 Oded J yomisdy slsdesmd s j dz' dzts
ftcj sBteOL zjIls MmMEkrn 5 j139)IsltevjLdfddjj ot WahwjICOsts ] ft§[B Iz
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d dzls j 69 O dzO H dzw fr) t=Ctstdst oW, Wsdf
fsdzd dzsdsO. 1 dydg" W @ctcOded yO
dmMfsdz? LzjlsmMw Hdzw ML HOdzd
Mtstslse jIsMiso zs h j ¢ s oS o oL us
L dz2Oud dedv MmMERHEHEddd Mt Mt
Hise jtodlsj dzd dets? 9 j tetsW Is dztsfyls ¢

"95 CI High"

Jjtrdz" v  CloOBmmso jAsSdys
qdzls j o OkZO Hdzw St WWdydjd
o jten dz ¥  cHoOedadtaydls | dz' des ¢ s
Msslso jlsMlisobkyh j ¢ MG szl ¥ &Y
MisOlsd Mis et Isj e d v, fn fn
Hso jtedlsj dz dzgs? o j esW Isdatsflse

"VIF"

1 j o o3y dzgdzOw  ddzt d&zv ydd H
HdMY J emdd), dOdEdd Sss  Md-
fjtej BBj dzdzOV Ctetej dzdtelzjls M
BsHjdzd d fCOL"90]ls, dzO
fskzddsBO oL Od®Bsie v L Odd dzdz
fsCOLOjd& dnMfsd LEjlsmw
Bz dz Isd ¢ tsdzdzd dzj Otedatsfyls o (
dzj L Oo d fd 3" di3d 5 itste jiv di i g’ o3zls)
(VIF), ddzd ftcj H dgw w C o OH6(Q
ftod B dzd 3 Jedadyd fpdz¥ j Is W qL
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toj ctcj Mid d, dmf sdzr L zw tsilsd
CeL WWdydj dzlsts o dzj L O d md d3

sy dH O] d3ts d3lz L dzOy g dzd ¥ , i tc
J4 6 d3j dadz’ n

6 "T" v j Misse OW Mils 0& g s f € @Y
OMY 6 HJ dzj dad Jidg | & ISAO4 HiZOAZI3 @2
L dzOyd s mis d Mtsslse jIsfise Izt

6d ¢to] Mfisds.d MEded®d J v o' Y

Meslsdztsh jdzady tByd &z d St WW
shdeCj. [ dzv C O} HEtsets C st W
MisOdzH Otcls dzO W shde ¢ O, dzO
sftej HY dzd Is! stedilsj ted 2 4 s

COYHBGEB O WWdydjdasO { ¢
CsL WWdydd dels© ¢ jets MmMisOd
JHddedyr, bt St WWdydj dzls i
7 "p P-L dzOypdidtgts o j dz L ez@v J dgt&
Ce1 WWdydJ dzls O, Cobptes? s dztff f
Ylsts dzOB dz¥ H O] ,dftsSgjdzlz yde@adzisdzd § ¢
s Ols d.lodEvd) smv  fiydeisig Q Azlz" dg. g
(Pval ue) o1 ydmdzwv Jsig fipgis O H fiay
L dz2O0yd dismisd sy dz¢d Ctsi W dn

btcelzdzj dzs Odsd o H Odzdet$?2, 7Rz dzC ydd wodzwels

i @ 0 BOtedyO § &ZzOdO ddzd BZ3OIsted y O, 9
ftoj HMisOoadzv jls daj L Oodmddzs  f jXefsdizydediiz v d
Mo &3 Misd d3" gL gBH G gzded) v

P o0 ojClsste dqdzd dB@ROtdyoO M tjLlkzdz OO
GHJ COYHOW MstesC O MHjteydls twjLEzdz IsOIs
H Odzdz" -, st e XH | ddpdedez lsetsC d MtsH j oy Ols  dzj
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dzj sSsBRtsHJ B L Of tsdzdzed 61 dz@ zjidseNYj d3 . dizjj o) ety oz’
da&jils: MeadiMisddr § ; JHddedy"r dL B toj ded ™
ind yjdsj ydhmhs, LOHOshjj Mmjfjd {
sBh jets yYdmdzO Iss@j6 OOdtzdzn @t WL ddb dztsds |
5COyjsBEt@izd yjdzd j &3, Ctltts) dzj § Lo tsdy
u ls o &R "B", "C", "AB", "AC", "BC", "AA", "BB", "CC' fsls 5¥Blstc O
f sdzqrdzs il O b Wissyj MMO) j Mm@ Meslso j sl
Csi WWduyudjdalsr, or ydmdw jdrj &O shdssj
ft5 ktcOg3B) dzd 4o j H i lssodiefc ji j Mat h CAD
O O H D OB OB ODB ODB OBD

~

6 W2 wb w 6. (3.18)

[ dzv o' f sdzdzj ded WV f sdzdzesets dzOB 5 tc GD dad dzd ¢
MisOIsdmisd yd M¢ 2 ddW sted3Oydd d3dzts G ts A3 to
d i & dezdWidzod® yodpro | y (4, tY,snt )aé , CststsdclO sH dIs
SlssBtcOY OjIs L OsdMmddisMmlis: MlsOIsdmisd yj MS dnr
tjeote Midd, oCd* yow MmsOlsdmisdud M&qd2 d3j
(analysisof var i ance), dmf sdz' L 24 d3gr 2 H dzw O dzC
(WOCIssteOdzd ) d oddwddw tOL&Jyder = §jtcd
LOodMmddizy f Jjte] d3gd dedzglz , HOzvw BBSHJ dzd 6] Gte

{ JLEdz sOIstsds o' f tsdzdaj deq X, W brefzf dpy) 5£© iy p I
SOy Jddd LOsadmdBsmisd MsOldmisdud M&d
Of ftesCMddiddtelzs h d A ol Lzdz sOIstse BtsH j dzd
ftedBdzdy O M j2 L dzOyj ded Vv, Mds@lg tecf O e mwisle a6

1 tod f tod d&3d dzj dipdalffitstat{’>dz¥,y)de ot olststtsdy fMmls
MeH ) OlsmMWf tdfing A3 Jdalzdz §| o IsOBdzdyd 3. 9.

rdzv  fsdmco Chbtej dzdktse d tejhjded v
Mat hCAD BEHJ®B dMfsd L899 0OIls! Hoej WEkdS ydc
-¢Mini i X)egi dzv sls™ S Oded v L de@uyd deded Q@ tisc
WizdC ay@phdohd HismisdeOjls dzisC Odz' dese s d3d dzd dzlz d
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-¢cMaximizei gzy HKpemCOdzdw L dz@uJ dzdey Qtis
WEd2C oo hd HisMisdeOjls dzsC Odz detse s 3OS M d d3kz

s OB dzd P OBzdt3H jtey O djMw ots oltstetsdy Mis sdz
f ted d3d dzj dzd “cpoWfitstrd X, o) e
glstcti [ B tSL dzO JfdmOdzad 4
1 "Standard dyd dz¢ © Mis OdzH Otcls dats 2 tsh
Deviation" |(Ntej Hdz] ¢ © OH 5B dizts fA) A Jjj 1B 9=f
Hdzw COYHB?2 IstsySd HOdzdz =R,
ddzd { CMstcOf sdzdtetso Odz Ctedo 5
2 "R2" stsi WW dydJ dals H J Is%] to d3cf de
slstsBEOY O] Is, ZOMS sz ¢t 7
ftej HMEOLT 90j Is LOadmd diglz &
f tod dzd di30OIs ! L dzOyd ded Wi itsdsts Off
Moslse jIsMisadj HOdzdze" » ) d3tsH

3 "Adjusted ststotej CIsdtctso OdzdzOW sYj
R2" HibjttddddGydd C siRstcOW z ud
dzj L Qo dMmd " ~ fjtej dgj dede" = ®
4 "Predicted [YyjdeC 0 Cst WWdydj dzld,0 Qg
R2" fejHMCOLT 90jls Iksydshls! &
H Odzdz" ~
5 "PRESS" HEBBO CoOHtOss hdet

f sdzzyj dgdzr = fted EHOdMzj dzgd d
f o lststedats 2 Of ftesC md &ZOYyd d
(ftedd3j dgv j sfqw  Hdzv &BOMh IsOB(d
6 "Durbin- dlsOlIsdmisd ¢ QL sk OEBBZPIZO { tcj
Watson" |Hdzw ftotse jteCd dz0O OolstsC tstots
sy ff sd dzd B3O s 0 HB 4, ¢
slsmMizlsMised] OoltCtsttej dzv ydd
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"Coefficients"

sl vWdyd) Y test md B3Oydd,
dmf sdz L s9 Odzd My Hdzw ML HO
1 Of tod d3j to, H dzw WEdC ydd
Cst WWdyd jatibRo f tod

"ANOVA" [ OdzdD O dzdL © Hd MY J tcfi)JodS, dz
COYHB?2 dzj L O d nd dzts 2 fJtcy
dL & deydoetsfisd L OedMmdds2
"Diagnostics" [ Ottdy® HJOGcdtsmisdSd Mt

1l 2d3j eOydw COYHEBSEB o' f t5dzd
21 0Bz HOjJ 3 2 tjLEZdz IsOIs s
stsy¢ 4 HOdgdzr =.

3.1 t6j HME OL Odzadzr 2 ® n~fSHJ d
fsgsh 8 BtsHjdzd tjctej Mindd.
4, [ M OlDBCteOL dzts yls - dB3d Y HEz
fted HMG OL Odzdz" d3 t6j L Zdz! ISOIs 5 df
5.6 d O3] O tOMmMMmissw ddw tsls dz
Hs IstsySd, dZzOr sHWh j 2w 9
tejLzdz sOlstse .

6. [ MisOIssS s dulsmMks@ptgElz H
Hd MY j emd® , e OMMudls Odzdzlz ®
tcd L zdz' 5O OB.

7. Rals! 8 HY dAMIs Olsts ¢, HJ dzj dzdz'
tcOMMuyudlsOdzedzzt 5 EBistisiEls G B (
OB dzZE HOj d3F J tojL Ezdz SOIsT |

8. 1t OmMmMistsw dzdpj dBJst&z& O o dzd W dzd W
tcjLzdz! sSOIstse d&zO oMmj Htkzed]
9. DFFITS o tcOL dzsmls d3d Y HE
ftcj HMC OL Odzdz’ 3 m f sd3tsh 1
fsmistctsj dzdets?2 f &5 dzOB 4l da¥ @
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dzOB dz H O &' j cjLEzd sOIsr
ftojHMCOLOdzdzr 8 ) § sdgsh 1+ 8
dZOBdzt HOj d3" j tojL zdz sOIsr d M

sOC COC k&EDBpifdalgdy | IsH di®? Is dzBts§ G d
LEMmiste] Bz 39, fiedOug KON Pdgf RO d  Bd dzd 3
OO dz0 L OHOdzdesdys gdzsy j Mise j,  ®R©O§H  figl
LOf diMd HA®YDL pd&z0s CcteOddyOr Ctlstes?2 dz
sls" S dOighl g 38 dntis t6 § d3kz BO.

1 tod d3 §2§ HzdzC yMidimize (Y, X) € Maxingze (Y, X) € f§ L 9
tejhdls! LOHOYEk ft5dmcO Cdyusted dizdgoe = Edazong.
Of f totsC MBIz 0 OH Odzdzets Bz  dzOYOdz' detsdsz ff to

38l " otsHt 3 ¢ dzOo j

1. 1 dzv dMMmdzj Hise Oded v OB sy clisj StEtets g Juf
dimmdzj Hse Odzd2 ftoj HMisOo dzj dzdzets?2 S demistelz$
SBOL j Y Rosksksdfiso 5T § BicEBdEl L OCtkzL Sds@
dL sBtejflsnj dz2f j2 746 586.

2.1 dzwv 1 C MY Jted d&3] dzls Odzr dz" = d MmMmdzj Hetg oc@dpdn
B dzd thtsBttOd d t©OMMyudlodyr Mtyjlsodsdw
Ptesodzd drm 90! qteso OdzdV, dz2OdBBdzj 4 L dzO Y«
qLd3d dz ydddv d L dzOyd dzedd ¢l dzj CMmde fC

3.0 dz20OdzdL bjrdtsdztecdymMSdes d Litslsj n dzd-
fsLosdzddz Mo jMiIsd dBhetsetsCtedlsy ted Odz! dzlz © L C
d3d IssH 9" HJ dzj dzgd Vv TGldafap tdalsts jSB3T teliflisq wifftssyj mf
Ctedlsjtedd HjtejojHjdzr o teteOded yd dzd v .
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4w yjdzs orwodzdzdV BOIj BOIdYj ME 52
OB slsr BsdslsC o2 HisBdkSd &O fOKO

Istey ~ W OC Iststedz 2 1 Sy J ted d3d delslz$ j a© s df @ Rz
M smMsemMlseze Nd?2 EZftesh jdde d EZHJN Joodzj ded ¥
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4. trryvfJP2uouvz Rsh ot RACLUGS 71 3m
Redw[ [ J1P1RE

411 dw dzdj WOCkBttse dO | dzgj tecdtsj BS sMmls

JHdAddZ dL 9 Oy dz" m Ctedlsjtcdj o, sftcjHJ
BedztclsC tsots?2 HtetsBddzCd, woeodzw jlsfpw 1 dzgj tc@ts] C

lted tjOdzdL Oydd Bt OCIststcdzsets 1 ¢ M
FtcOodzj dzd?2 tojctej MMdd o of SHAsYlOedgdzts ¥zlz dzs
~nOtcOCIsjtedL ke jes ttOBBIsk H BB ¢ dz§ 6 ¢ s jfdg
ftosyj MMO HtoisB dzjf dgdntc j H s o 5B sftcj HJ dzj «
ftosdLotsHdIs] dz' detssd o Odgje @y dadzsizdz@Bts § tats
gL d3j dzt yjdedw M Eyjltsds HsMmisdcec dzzb.s?2 Mmilsj |

tdLizdz sOIsT 1 MY jted &3] dzlsts o fs EkMmlsOdzts
ghiddyr d wudsj def tofftezise f lsaBfo' dpj de" 2 .

J tojLEzdz sOIsj sBtcOBISE tcjLEzdz sOIsts
ghjgddyr d wydkjd fted f§fodBshd {tetsctcOdedat
SOCaJ 6jL zdz ISOIs jW AL djdfd dzy ded ¥ ¢ B ( d=" Uy, day
Cst WWdydj dalst d3dzts ¢ s d3j to dats 2 f tsdzd dzts d&3d O dz!
ftodoj Hip@Mydpls dzeRO lseecdfQdpS, 1§ to j i 1)® af dizls dzdz'¥ jte
11 d. 1is2cj L Zdz' sOls Od3 mtsfglc@Bdejsdetyf EZtcOo dzj dz
CtsHJtotso Odzdz” A H aff Ltcdf jdsip dagg” Bg:w " j ded y

O OMM v LXT A PP QP TP TA TW X Qo A
TR @I 3 ™ D A T WL TWomdo PP whb . (4.1)

J tcjLEdz sOIsj MlsOlsdmisd yj M¢ 2 sB tcOB t
f OtcOdRj stceOBF 1 dgj eetsj BEsMisd, ESHj o COyYJm
COydmMlsej WEkdC yd@f dagldcScdsd A tstinttsd dzv 14 s dzlz y j dz
9 SCBHtse Odedz" =  J toj d3 dzdz’ n:
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OO XBXTPXI o eI BOPW & pW O
O CIPRIA QO T™WMULID pYPYDID o p . (4.2)

glsOlsdmisdyj MSdy H Odzdz" j s BtsH j ded" dzd
sBtcOBtSIsOdz ftoed dMmMysd LseOdedd WEddSydd
tdLizdz sOIsT toj ctod Mid sdzdzts G 5 OdzOdzd L © o}
tej gtej MMdd, L OfdMmMOdede j o BOwLdYJ Y, ¢
ftcd o rojdad mlis didesdjdzts ) 4 dlzd 2d | 14 2As.dH-Odzdz’ = & B84 W
HijlsjtedsddzOydd Ytod HIMY jtemdsdadesds ©dzOdzd |
LOadMmddssiisd &ixHls) §d Gl ek Qg i3 § jdej dfjted
dL d3j dz ujdedd §" jRedy'90MEHpls Odfdedt L dsjRtiz ud
95,0%, Yls ts COLMr 90jls dzO OHj C 9 Olsdzts § s
1 Sy jtod 3] dels Odz! dzr = H Odzdz" - .

rdzv  fsdzeyjdedw odL EZ0Odz detsets ftoj HMMIsO»
tejetejmmdd (4. 1; 4.2) fthstesjde ftso jton
CteOWduiMSdr ks (ttdmMkzdso®ls@y 1] @d?
CtsteH d dzOIs Of f esC Md BOYJ tsdadz’ = L Qo d id d3
sfdMmr e 0j d3" = LktcOo dzj dzd wrusds B 64 dzO U J d&'. §219 HIEDYY
BOL jtcdOdzO o dzj o lzw L Ot 2z t9ii) { dzlzdz0O y g teEdhiisg
BOIs jtedOdzO o HtcOolzs L OcC &z i sy s tedsthey dzis
ftesyd MMO du, dsjfel M. dad v

Vo dHJIs! SHdzats o toj 3] dzdzts j o dzd w dzd J fmts-
LEMYjtedd3j dalsy daj L OodMmdd3" -~ §Jtoj d3j dzdz" » W
ftej HiNIsOo dzv j IsMmw o tsL d3tsy dz' B z df dets ds B3z ) Tstm td &
1 EMlsOdetso dzj dz dzO0 f slstsw dgdesdz EZtetso dzj .



125

3, xBr1/aA
N\ )
9, kBrrfuk

o = )
0.5 —< e ¢
X1 (nesan ropnosuHa) &/ X1 (nesan ropnosusa) 9/

a) U3MEJIbYCHUE MIICHUIIBI 0) U3MENbUCHUE AUMCHS

{ Mz dzE ¢ 56 j BR dzsfls! S kSO, HO©OCI] too

WOoCkttsm®yd JMARSH M)A jsOd Bgises ofgiged

L dzOyj dzdd Istejls’ j ¢ W OSdsds tel Quiz,izidecOm jorh Sy s -
dL d3j dz' cyd ded W

8.8 -4

16. 7=

131.9

3, Brrfa
\ A\
S

9, kBrrfak

1

iE )
PR y
~ 2 ANNNNNNN\W0, 7 9 ~o, 17 A== y
X1 S N

(nexas ropnoayna) X1 (nesas ro ) Y

(=1
e
= N
= |
&
\
e
| &
(=]
L
—tn

a) U3MEJIbYCHHE MIICHHLIBI 0) u3MenpueHUue TIMEHS

[ M dzBC 56 j Bo desfls! ©C SO, HO0©OCIS] oo

W OCkEBEOY] JMosHodsEs OIS jisd Ofio0 ot jdzj s

G, ftod LdOuj dedd Istej Isd j o zO © s o B j KL @ dn
dL dsj dz' ayd ded W
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26.7—4-

21.8

9, kBr1/a:h
amuﬁx
=N

7.4

L]

X1 (nesan ropnosuHa) &'/) | X1 (nenan ropnosuHa) f;:“}

a) M3MENTbYCHHUE TIICHHIIBI 0) n3MeIbUYCHUE TUMEHS

=

{ M zC 56 j BR dzgsfls! BCd&d$ O, ROOSCIs

W OCkisEOY] JMoBHoGEEE KOs jdisd Ofie0 ot jdzj ks

O, ftd LdOujddd Istejlsd j ¢5dz®d O€ teiscOs f 3¢
ftesyd MO dd dsj dz' ud ded v

O 2OzdL qtezw Ctedlsj tedd Of { totsf hdrEsPhlpd , d
12, O OS] cteOWdSd OfftesSmdBOYJtsdzdz w
Bsy j &3 MH j dzOls: o7 atsH, Ylsts kZteOodzj dedWw iz
dimMmdz Hizj & §J L OsadMmdBsMmisd  dzj tetsy BS sMiso
wWydidj dzv 9 Bzl tseot?2 HtetsBd ZYjsHPwwd EOE
BOIsjtcdOzO o dzjokzs d ftOoks L OGtelkzL sy
LdzOyj dzdd Istcjlsd gedasts ¥ Off stt®Onis ttslsstcO

O Z2Odzd L dqtelzw tcjLizdz sOIsT mMftttsj ygqtoctse O
OCMsdesdzj Istedd o fHtetsjCydqwr dzO0 CttstcH ddzOls
Cslsste' 7 ftedojHjdO CMYjteddsj delsOdzr dzOW L
HolHd Istcj » HWEOHCOsUIfe tpf - SH dzgse s 3OS jocd Ofiz@ O @
slso j edylsfitgd 4§ tsMmisswdzdzts? o j dzdyddsj Istejls! |
otcOh jdedV OteslpEE® isy dzts fMH j dzOIs! fn dzj Htzcf |
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Bd dzd BOdz! detsds L dzOyj dedd bcjls! j 65 "hBEBKBOO
PpGetOddy"r dgjteetsy BEsMmisd fesyjmMmnmo dL &
ddzls j oo Ocdzj Stblis Abds/ Aiadls 87y dgj dets .13, 8C 1 sAls/

l sfydejsor M jdzdy Stk dts?2 MCtstetsisd Bisd
WOCk®Hte@, dOBd® HOjIsMw fdedy jdzdj < dzj toG t5Y
CtcOdzdy HJdOY OL 5dz0O, Coltster j ftod dL d3j dz' y
sls 4,8 Hts 8.8 CllAl/ yAs. 1td dL d3j dz' yj
HAOf OLsdz0 I 1l BAB/ MBa.16) Bd o jtndzj i3 Zztst
(Eojdadyjddd L dzOyjddw) kcedses?2 MOl
CtcOdzd yr 1 dzgj cetsy B3BSC sMmisd ftosyj MMO dL d3j dz' 1
sls 5,5 Hts 10, 27 £i5l Is7A Is4 yAts-, 2 6V, yaj Havis Als/
qL d3j dg¥ j 3" = o goddd Wil ls § §f J dedzts o5 o T jteiselsdpcfeod Gt
CO®Rj ez dL dgj dz' yj ded dzOB dzt H Oj Isfqw b d3j d
dL g dz' yd ded v .

10 fshbt qic@izdgplsAy mikj tedzts?2 MdMmlsj dBBj € st
Ldzj ety BBSC sfilsd Jsyl MMO dL d3j dzd m gztizd Vs B
TOEOCIsjtedL s dj mw Bd dzd BOdz! dz' B L dz0 Y J
dL g dz' yd ded™ fted 3OS Md d30tzO bizts tftestsaR@J didnd:
BOIs j ted Oz® do fdgjGeotsjj s ls offjtdedi IsLddz® Y j dzd d iste j |
n  1sfMmd e’ h jddvw Ozcnzsodz@n s B gy d
sCtekydzr & MCttesmlsj?2 BosdslsStss 45655 d3f f
Bjdz' " dd&id 1 dzgj e tsL Olstc Ols O dipfs, ts teatidktiistia” Chte W1 djtt

1l tod Bd dzd B3O dz! detsds L dzOy J daddf Z ¢cizs® dadP
Ldzj ey BB sisd fesyj MmO duL d3j dz' uj ded™ L
W OC Is ®te jm, 1Iss Bl widgw j Ismw  Isj o3, Ylsts
BskslsCtss dLBjd yoj i 2 fJsHkzSlk dj ©OL
ZOSsHdkMY o COMRjtej dL d&j d yj dedv, Yls ts
Cdzy) dzlstcOydd dL d3j dzv yoOj i3sets fesHEZCISO 9
bojddujdds {dzjteetsy BStsimisd ftesyj Mno.
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l tod BSHdEshisstesdzdz] 2 f sSHOU gzd BPE P & Pz Is
9 dH dz sB dzOMisd , ~nOtcOCIsjtedL zs h dj mw f 59
gL d&3j dzt yjdedw, fts MtcOodzj dzdt M § Otcdes?2 1 S+

O 2OdzdL qteew HOdzdz" | OV dud MEdr dL BBt
Sl sdls' , ulbts ftod dLd&jd yjddd (" jddyr
fteJH] &ZOR HJdOYfOLtSdZO sIs 45 Hts 55 3/ M
bojdzduyjdedj s sStkydd i MEtshisj?2 Bsdslss
ftsor h Oplsjuze j dzd yj dzed v GdHteH JdOBdyd MS d:
Il mMdzj uMmlsoadj vyjets tflsddBzOod doOw MSstetshls!
a3/ .

lted SfbdBdL Oydd fsyd MMO dL & dz' yd dzd
Ldzj eetsj B sMisd § esqginifiis@z dz Wi dzdzk dafX) ec |
f OCJisO Mfttele Aeitips s dzQ di2Odgtg Jdzd § W OC Iststetso
dzd s dfdecdjdzts yij ldzdd® 1 2, N sdzdrOinE@az! d'sds sdgd dzd d3t
Ldzj eetsj BSCtsfylsd syl MmO  dL g dz ud dedw
L dzOyj dzd v rn W Ofs swaselfdy mrip,o tod dL dzj dz@ yj
zts C Odz' dzr 2 dgjdimjcdszjdgzC sfylsd  HOs s ¢ @ Ry
T L.V

sO0Cddz BBEOL 53, HdzZw HBMIsdy Jjddw fisc
ftesyd MO df B defoPjydids'dzO dz! dz" &3 § Ot ORY Iste O
Ldzj ety B sisd Jsyi MmO  dL d3j dzf yj dedv v
or teOY J dzed W n mMelse jIsMisekzs h dj MmMdzjHEzs h dd3
1 tulpteOs/ fted § Otedzts? fsHOY] dL d&j dz2 yo,j &3
fcOo 5] tSilso jrimipsdjo dzj o 5jinsiswmptchlsd,]

l1tcd MteOodedlsj dz’ dets?2 ByJj dz€j L @B g @dsp v Ldrrj
mils Odzets 9 dzj dzts, yls ts Mtcd Hdzj J L dz0 4 dzd 4 k
dL a3 dz' yj ded " MmsMmisOe dqedsf B0 JH tz@Dad slsdzd ud J
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ltoddzsy Jdzedd 1 1
[ dMlsddzc sBtcOBBISSd tojLlzdz sOIstse + C Mt j t
sftcjHjdzj dgds o dzdwW dedw W OCIststotso
Ldzj eetsj BEsMis! ftesyj MMO fted L d3jd

0 1 2 3 4 % 0 E

0 IIRunII IIBIOCkll IIAII IIBII IICII é.gz%

1 1 1 -1 -1 0 a5.83T1

2 2 1 1 -1 0 & o 44,':'

3 3 1 -1 1 0 & C

o8.02%

4 4 1 1 1 0 %068

5 5 1 -1 0 -1 U

6 6 1 1 0 1 2-88%

X: boxbehnkegd) = 7 7 1 1 0 ,X%AZ %.986}

8 8 1 1 0 258%

9 9 1 0 -1 -1 - 11%

10 10 1 0 1 -1 a8 944

11 11 1 0 -1 1 & 15€

12 12 1 0 1 1 & _ C

4.70¢

13 13 1 0 0 0 5 616

14 14 1 0 0 0 ~ F

15 15 1 0 0 0 C5.75@

0 1 2 3 4 5 6 7

0 "Term" "Coefficient" "Std Error" "95% CI Low" "95% CI High" "VIF" T "p"
1 "Intercept” 5.357 0422 4272 6.443 NaN 12.689 2.70%
2 A -0.59 0.259 -1.255 0.075 1 -2.282 0.036
3 "B" -1.162 0.259 -1.826 -0.497 1 -4.493 3.218
polyfitc (X, Y1,2) = 4 "c" -0.103 0.259 -0.767 0562 1 -0.397 0.354
o 5 "AB" 0572 0366 0368 1512 1 1565 0089
6 "AC" 0.264 0.366 -0.676 1.204 1 0.723 0.251
7 "BC" -0.58 0.366 -1.52 0.36 1 -1.586 0.087
8 "AA" 0.192 0.381 -0.786 117 1011 0505 0.317
9 "BB" 0.902 0.381 -0.077 1.88 1011 2.369 0.032
10 "cc" 1.191 0.381 0212 2.169 1011 3.129 0013
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0 1
0 "Regression Analysis' "Value"
1 "Standard Deviation" 0.731
2 "R2" 0.901
3 "Adjusted R2" 0.722
polyfitstat(X,Y1,2) =[ 4 "Predicted R2" 0
5 "PRESS' 33.932
6 "Durbin-Watson" 1.807
7 "Coefficients" [11,8]
8 "ANOVA" [15, 6]
9 "Diagnostics" [16, 9]

z

YI(X1,X2,X3) : $.357- 0.590X1 - 1.16ZX2 - 0.103X3 + 0.57ZXX1 OX2 + 0.2640K1 OX3 - 0.580x2 OX3 + 0.191“XX1)2 + O.QOZ"XXZ)2 +1.1910(X3)

X1: € X2: € X3: €
Giver

1>X1>-1 12X22-1 12X32-]

alao

Minimize(Y1, X1, X2,X3) = gssg

c0.013-

Y1(1,0.3310.013 = 4.862
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ltoddzsy jded g 1 2
[ dMlsddzc sBtcOBBISSd tojLlzdz sOIstse + C Mt j t
sftcjHjdzj dgds o dzdwW dedw W OCIststotso
Ldzgj eetsj BEsMis! ftetsyj MMO fted L d3d

0 1 2 3 4 s 0 S
0| "Run"| "Block" A "B" "c"
111
1 1 1 -1 -1 0 g 672
2 2 1 1 -1 0 895' &
.670;
3 3 1 -1 1 0 ® ¢
4 4 1 1 1 0 a8-25%
5 5 1 -1 0 -1 320.639
6 6 1 1 0 1 ﬁe.os@
X Poxbehnke3) =| 7 7 1 1 0 1 X;—V\: 260.185
8 8 1 1 0 @2_205
9 9 1 0 -1 -1 2 2) ¢
277
10 10 1 0 1 -1 & C
11 11 1 0 -1 1 %1'71;
913;
12 12 1 0 1 1 P ¢
13 13 1 0 0 0 a 39%
14 14 1 0 0 0 ae7.82%
15 15 1 0 0 0 C7.52%
0 1 2 3 4 5 6 7
0 "Term" "Coefficient" "Std Error" | "95% ClLow" | "95% CI High" "VIF" T "pP"
1 "Intercept” 7574 0975 5.069 10.08 NaN 707 2.82%4
2 "A" -1.924 0597 -3.458 -0.389 1 -3.223 0.012
3 "B" -3.439 0597 -4.973 -1.904 1 -5.761 1.103R8
polyfte (X, Y1,2) =| 4 "C 2191 0597 0657 3726 1 3671 7.216
T 5 "AB" 1967 0844 -0.203 4137 1 233 0.034
6 "AC" -2.067 0844 -4.237 0.103 1 -2.448 0.029
7 "BC" -2.22 0.844 -4.39 -0.05 1 -2.63 0.023
8 "AA" 0.154 0.879 -2.104 2413 1.011 0.176 0434
9 "BB" 1639 0.879 -0.62 3.898 1011 1.865 0.061
10 "CC" 3565 0.879 1.306 5823 1.011 4.057 4.879
0 1
0 "Regression Analysis” "Value"
1 "Standard Deviation" 1.688
2 "R2" 0.95
3 "Adjusted R2" 0.859
polyfitstat(X,Y1,2) =| 4 "Predicted R2" 0.199
5 "PRESS' 226.837
6 "Durbin-Watson" 3.36
7 "Coefficients" [11, 8]
8 "ANOVA" [15, 6]
9 "Diagnostics" [16,9]
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YLXL,X2,X3) : 7.574 1.92&4X1 - 3.438X2 + 2.191X3 + 1.96TKL X2 - 2.067TXL OX3 - 2.220%2 X3 + 0.154(X1)> + 1.63%(X2)° + 3.565YX3)°

X1: € X2: € X3: €
Giver

12X12-1 12X2-1 12X32-]

alo
Minimize(Y1, X1, X2, X3) = @.55%
0.155

Y1(1,0.5540.15% = 5.406



polyfitc (X,Y2,2) =

[ dmlsddze
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lteddzsy jdzedd 1 3
sBtcOBBISSd tojLbd sOkso
St HJ dzj dzd ®

SdZCdeZCfW

LEmyd o

WOCIststets o

BsHEZd ©OL®BsEO dMotsHdses KOk ted Ok
0 1 2 3 4 3 0 S
0 "Run"| "Block" "A "B" "c" O,.é,]_SE
1 1 1 -1 -1 0 mZM
2 2 1 1 -1 0 %.28&
3 3 1 -1 1 0 g 3 9%
4 4 1 1 1 0 -
5 5 1 -1 0 -1 63..4253.
6 6 1 1 0 1 2-93%
X: boxbehnked) = 7 7 1 1 0 1 Y2: 54.01%
8 8 1 1 0 1 R 31t
9 9 1 0 -1 -1 a%'SS%S.'
10 10 1 0 1 -1 %84$
11 11 1 0 -1 1 a91.05§:
12 12 1 0 1 1 i 10 é
13 13 1 0 0 0 >
14 14 1 0 0 0 fmf
15 15 1 0 0 0 cl.i2z
0 1 2 3 4 5 6 7
0 "Term" "Coefficient” "Std Error" | "95% ClLow" | "95% Cl High" "VIF" T "pr
1 “htercept” 1131 0.02 1078 1.183 NaN 55.653 1.7738
2 A 0.038 0012 6.0189 007 1 3.054 0014
3 "B" 0.106 0012 0074 0.138 1 8.49 1.86%
4 " -0.233 0012 -0.265 -0.201 1 -18.738 3.986
5 "AB" -0.03 0.018 -0.075 0.015 1 -1.719 0.073
6 "AC" 0012 0.018 -0.033 0.057 1 0.696 0.259
7 "BC" -0.013 0.018 -0.058 0032 1 -0.739 0.247
8 "AA" 0.016 0.018 -0.031 0.063 1011 0.855 0.216
9 "BB" 0.024 0.018 -0.023 0071 1011 1.306 0.124
10 "cc" 0.046 0.018 - 1.15% 0.093 1011 2507 0.027
0 1
0 "Regression Analysis' "Value"
1 "Standard Deviation" 0.035
2 "R2" 0.989
3 "Adjusted R2" 0.969
polyfitstat(X,Y2,2) =[ 4 "Predicted R2" 0.866
5 "PRESS 0074
6 "Durbin-Watson" 2.823
7 "Coefficients" [11,8]
8 "ANOVA" [15, 6]
9 "Diagnostics" [16, 9]

Y2(X1,X2,X3) : 4.13% 0.03&X1 + 0.106X2 - 0.23TX3 - 0.030XL OX2 + 0.01X1 OX3 - 0.01ZX2 OX3 + 0.018YX1)% + 0.0249X2)% + 0.046%X3)*
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X1l: € X2: € X3: €
Giver

12X12-1 12X22-1 12X32 -1

ald
Minimize(Y2, X1,X2,X3) = &19
&0

cl=+

alo
Maximizd Y2, X1, X2, X3) = :L O
c-1=

Oo:On

o



polyfitc (X,Y2,2) =

[ dmlsddze
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1 tod dztsy j dzd

Bf ] HJ dd ded *

1 4

SdZCdeZCfW

sBlOBBISd tjLbd SOEa

LEmyd o

WOCIststets o

BsHEZd ©OL®EBsEO dMotsHdses KOk ted Ok
0 1 2 3 4
0 "Run"| "Block" A g e ;% 0 S
1 1 1 -1 -1 0 4262
2 2 1 1 -1 0 aa.384
3 3 1 -1 1 0 & 436
4 4 1 1 1 0 553
5 5 1 -1 0 -1 ® 678
6 6 1 1 0 -1 ; 16%
X': boxbehnkegd) =[ 7 7 1 1 0 1 ' :
Y2: #8.17¢
8 8 1 1 0 1 2 54%
9 9 1 0 -1 -1 e
10 10 1 0 1 1 od 75
11 11 1 0 1 1 &.08%
12 12 1 0 1 1 2-17%
13 13 1 0 0 0 a-27¢
14 14 1 0 0 0 aa.28%
o r
15 15 1 0 0 0 c1.302
0 1 2 3 4 5] 6 7
0 "Term" "Coefficient" "Std Error" | "95% ClLow" | "95% CI High" "VIF" T P
1 "Intercept” 1.289 0016 1.248 1331 NaN 79.765 0
2 "A* 0.033 001 0.008 0.058 1 3334 001
3 "B" 0.088 001 0.062 0.113 1 8384 0
4 "c" -0.244 001 -0.269 -0.218 1 -24.625 0
5 "AB" -0.017 0014 -0.052 0.019 1 -1.179 0.146
6 "AC" -0.021 0014 -0.057 0.015 1 -1.5 0.097
7 "BC" -0.03 0014 -0.066 0.006 1 -2.143 0.042
8 "AA" 0.015 0.015 -0.022 0.053 1011 1.052 0.17
9 "BB" 0.002 0.015 -0.036 0.039 1011 0.126 0452
10 "cc" 0.096 0.015 0.059 0134 1011 6.612 0.001
0 1
0 "Regression Analysis' "Value"
1 "Standard Deviation" 0.028
2 "R2" 0.993
3 "Adjusted R2" 0.981
polyfitstat(X,¥2,2) =4 "Predicted R2" 0.908
5 "PRESS' 0.054
6 "Durbin-Watson" 1523
7 "Coefficients" [11,8]
8 "ANOVA" [15, 6]
9 "Diagnostics" [16,9]
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Y2(X1,X2,X3) : 4.289% 0.03XNX1 + 0.088X2 - 0.244%3 - 0.01TX1 OX2 - 0.0216X1 X3 - 0.03X2 X3 + 0.01F(X1)? + 0.002YX2)> + 0.096(X3)°

X1l: € X2: € X3: €
Giver

12 X12-1 12X22-] 12 X32 -1

8 0.96%
Minimize(Y2,X1,X2,x3) =& .1 0
e (0]
c 1 =+

1

Qo
o:On

Maximiz&Y2,X1,X2,X3) =

B8
o
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Vteddztsy j dedf§ 1 5
[ dMisddec tsBOBESISCd tojLEZzdz sOIstse
Yt HJdzg ded® o dzdW dad W

LEmyd o
WOCIststets o

Csi WWdydjdzls 9 0tedOydd BsHEZEZY ttOL d&3ts dzO
0 1 2 3 4 2%0 S
0| "Run"| "Block" "A "B" C a28.0F
1 1 1 -1 -1 0 26.08
2 2 1 1 -1 0 B 35
3 3 1 -1 1 0 ae3'2c'
4 4 1 1 1 0 832
5 5 1 1 0 1 R2.78
6 6 1 1 0 -1 §4-6(%
X : boxbehnkeg3d) =| 7 7 1 -1 0 1 Y3: 581.9F
8 8 1 1 0 1 B4.66
9 9 1 0 -1 -1 %o. 4%
10 10 1 0 1 -1
38.3%
11 11 1 0 -1 1 =
12 12 1 0 1 1 Bose
& ¢
13 13 1 0 0 0 a89.2¢
14 14 1 0 0 0 27.84
15 15 1 0 0 0 c28.86
0 1 2 3 4 5] 6
0 "Term" "Coefficient" "Std Error" "95% CI Low" "95% CI High" "VIF" T "p"
1 "Intercept” 28.663 0509 27.355 29.972 NaN 56.31 1.67%8
2 A -1.167 0312 -1.969 -0.366 1 -3.745 6.678
3 "B" -2.729 0312 -3.53 -1.927 1 -8.754 1.612
polyfitc (X, Y3,2) = 4 "c" 5561 0312 476 6.363 1 17.841 5.078
” 5] "AB" 1.152 0441 0.019 2.286 1 2614 0.024
6 "AC" -0.557 0441 -1.691 0576 1 -1.265 0.131
7 "BC" -0.9 0441 -2.033 0.233 1 -2.042 0.048
8 "AA" -0.429 0459 -1.609 0.75 1011 -0.935 0.196
9 "BB" -0.052 0.459 -1.231 1.128 1011 -0.113 0457
10 "cc" -0.097 0459 -1.276 1.083 1011 -0.211 0421
0 1
0 "Regression Analysis" "Value"
1 "Standard Deviation" 0.882
2 "R2" 0.988
3 "Adjusted R2" 0.967
polyfitstat(X,Y3,2) =/ 4 "Predicted R2" 0.859
5 "PRESS 46.933
6 "Durbin-Watson" 2.862
7 "Coefficients" [11, 8]
8 "ANOVA" [15, 6]
9 "Diagnostics" [16, 9]




218

YIXL,X2,X3) : 28.663 1.167TK1 - 2.729X2 + 5.56103 + 1.15ZX1 OX2 - 05571 X3 - 0.90X2 OX3 - 0.428(X1)° - 0.052(X2)% - 0.097(X3)°

X1l: € X2: € X3: €
Giver

12 X12-1 12X22-] 12 X32 -1

a 1o a 1o
Minimize(Y3, X1,X2,x3) = %1 9 Maximizd Y3, X1, X2, x3) = %19
e 0 e 0

c-1+ cl=+
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lteddzsy jdzedy 1 6
[ dimMsddzc BBttOBEISCd tojLbkzd sOIsse + C MY j t
sftej HYy dzj dzd® o dzdw dzdw W OSCIssetse
Ceil WWdydd dzls 9 0OtedOyYydd BsHEZRY ©LOL B3ts dzO

0 1 2 3 4 % 0 E
o| "Run"| "Block" A "B" "C 46.6¢
1 1 1 -1 -1 0 a;as. lg:
2 2 1 1 -1 0 &/, 4
3 3 1 -1 1 0 aes'zc
4 4 1 1 1 0 a3 %
5 5 1 1 0 1 @254
6 6 1 1 0 -1 ;8-0%
X oxbehnkeld) =| 7 7 1 -1 0 1 Y3: 7a7.8§
8 8 1 1 0 1 364
9 9 1 0 -1 -1 22 oé
10 10 1 0 1 -1 -
11 11 1 0 1 1 &9.3¢
12 12 1 0 1 1 %798
2 ¢
13 13 1 0 0 0 246.4%
14 14 1 0 0 0 26.40
paa) r
15 15 1 0 0 0 cl6.0%
0 1 2 3 4 5 6 7
0 "Term" "Coefficient" "Std Error" | "95% ClLow" | "95% Cl High" "VIF" T "p"
1 "Intercept” 16.317 0.173 15.872 16.761 NaN 94.357 0
2 A -0.216 0.106 -0.488 0.056 1 -2.042 0.048
3 "B" -0.859 0.106 -1.131 -0.587 1 -8.11 0
polyfitc (X, Y3,2) = 4 "c" 2717 0.106 2.445 299 1 25.662 0
o 5 "AB" -0.037 0.15 -0.422 0.347 1 -0.25 0.406
6 "AC" 0.145 015 0.24 053 1 0968 0.189
7 "BC" 004 0.15 -0.345 0425 1 0.267 04
8 "AA" -0.365 0.156 -0.765 0.036 1011 -2.339 0.033
9 "BB" -0.06 0.156 -0.46 0341 1011 -0.382 0359
10 "CcCc" -0.512 0.156 -0.913 -0.111 1011 -3.285 0011
0 1
0 "Regression Analysis" "Value"
1 "Standard Deviation" 0.3
2 "R2" 0.993
3 "Adjusted R2" 0981
polyfitstat(X,Y3,2) =| 4 "Predicted R2" 0913
5 "PRESS' 5.878
6 "Durbin-Watson" 1074
7 "Coefficients" [11, 8]
8 "ANOVA" [15, 6]
9 "Diagnostics" [16, 9]
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YIXL,X2,X3) : 46.317 0.21&X1 - 0.85IX2 + 2.717K3 - 0.03TX1 OX2 + 0.14FX1 X3 + 0.040x2 OX3 - 0.36F(X1)° - 0.060(X2)> - 0.512(X3)°

X1l: € X2: € X3: €
Giver

12X12-1 12X22-1 12X32 -1

31 30.04%
Minimize(Y3, X1, X2,X3) = g MaximizéY3, X1, X2,X3) = : -1 g

c-1+ c 1 =+

O:On

o



[ dmMisddzc BBttOBBISCd tojLizdz sOIsse

] HJ dzd ded ®
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Voddzsy j dedd 4 7

SdZCdeZCfW

W OCIststets o

Lemy gt
dz0 s dzts

yjazLdtejdz 9 tOLBsdzj fted dL d&3j dz yj
0 1 2 3 4 ;%0 S
0| "Run'| "Block" A "B" "C" 20-19¢
1 1 1 -1 -1 0 %852
2 2 1 1 -1 0 B 70k
3 3 1 -1 1 0 ae'ZSC
4 4 1 1 1 0 & Q
5 5 1 1 0 1 a .11t
6 6 1 1 0 -1 @-39%
X boxbehnke3) ={ 7 7 1 -1 0 1| Y4: 58.23¢
8 8 1 1 0 1 &® 536
9 9 1 0 -1 -1 z 61%?_
10 10 1 0 1 -1 -
11 11 1 0 1 1 o8.23%
12 12 1 0 1 1 %.635
& C
13 13 1 0 0 0 8.73%
14 14 1 0 0 0 3.78L
15 15 1 0 0 0 C0.66
0 1 2 3 4 5 7
0 "Term" "Coefficient" "Std Error" | "95% ClLow" | "95% CI High" "VIF" T P
1 "Intercept” 0.725 0.066 0555 0.896 NaN 10.928 5.57%
2 "A -0.023 0.041 -0.128 0.081 1 -0.572 0.296
3 "B" 0.367 0.041 0.263 0472 1 9.032 1. 394
polyfitc (X, Y4,2) = 4 "c" -0.381 0.041 -0.485 -0.276 1 -9.37 1.16%
o 5 "AB" -0.063 0.057 0211 0085 1 109 0162
6 "AC" - 514 0.057 -0.148 0.147 1 . 6 9% 0497
7 "BC" -0.17 0.057 -0.318 -0.022 1 -2.962 0.016
8 "AA" -0.131 006 -0.284 0.023 1011 -2.182 004
9 "BB" -0.133 0.06 -0.287 0.021 1011 -2.228 0.038
10 "cc" 0.161 0.06 6.9 13 0.315 1011 2686 0.022
0 1
0 "Regression Analysis” "Value"
1 "Standard Deviation" 0.115
2 "R2" 0975
3 "Adjusted R2" 0931
polyfitstat(X,Y4,2) =[ 4 "Predicted R2" 0.644
5 "PRESS' 0.955
6 "Durbin-Watson" 1.695
7 "Coefficients" [11, 8]
8 "ANOVA" [15, 6]
9 "Diagnostics" [16, 9]
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YA(X1,X2,X3) : 8725 0.02FX1 +0.367X2 - 0.3810X3 - 0.06IX1 OX2 - 0.001X1 X3 - 0.176X2 X3 - 0.131(X1)? - 0.131X2)% + 0.161(X3)°

X1l: € X2: € X3: €
Giver

12 X12-1 12X22-] 12 X32 -1

a-1o
Minimize(Y4, X1,X2,x3) = %.1 9
&0

c0.652



223

ltoddzsy jdzedd 1 8
[ dMisddec tsBOBESISCd tojLEZzdz sOIstse

LEmyd o

S tej Hj dzj dzd & Ok dsdfsedschy dz0 tslsdzsfydls j dz! dats |

polyfitc (X,Y4,2) =

. " . . . .
Yyjdz'n Ljtejdz 9 tOL Bsdzj tod dL d3gj d
0 1 2 3 4 & 0 g
0| "Run"| "Block" A "B" "c" 0295
1 1 1 1 1 0 a8 45F
2 2 1 1 -1 0 B 54b
3 3 1 -1 1 0 & C
4 4 1 1 1 0 89'82?
5 5 1 1 0 1 B.42¢
6 6 1 1 0 1 i.aug
X: Dboxbehnked) =[7 7 1 -1 0 1 Y4: 88.21¢
8 8 1 1 0 1 B 508
9 9 1 0 -1 -1 2 7832
10 10 1 0 1 -1 y
11 11 1 0 1 1 @211
12 12 1 0 1 1 % 33t
& ¢
13 13 1 0 0 0 0.34¢
14 14 1 0 0 0 88.37¢
15 15 1 0 0 0 C0.46¢
0 1 2 3 4 5] 6
0 "Term" "Coefficient" "Std Error" "95% CI Low" "95% CI High" "VIF" T "p"
1 "Intercept” 0.365 0.039 0.265 0.465 NaN 9.336 1.18%
2 A -0.096 0024 -0.158 -0.035 1 -4.026 5.0338
3 "B" 0.056 0.024 - 5.6 6% 0117 1 2334 0.033
4 "c" -0.184 0.024 -0.245 -0.122 1 -7.675 2.99%
5] "AB" 0111 0034 0.024 0.198 1 3.286 0011
6 "AC" 0.073 0034 -0.014 0.161 1 2171 0.041
7 "BC" -0.037 0.034 -0.124 0051 1 -1.078 0.165
8 "AA" 0.053 0.035 -0.038 0.143 1011 1493 0.098
9 “BB" 0067 0035 -0.023 0.158 1011 1.905 0.058
10 "cc" 0.027 0.035 -0.063 0.118 1011 0777 0.236
0 1
0 "Regression Analysis" "Value"
1 "Standard Deviation" 0.068
2 "R2" 0.954
3 "Adjusted R2" 0.87
polyfitstat (X, Y4,2) = 4 "Predicted R2" 0271
5 "PRESS' 0.361
6 "Durbin-Watson" 3.05
7 "Coefficients" [11, 8]
8 "ANOVA" [15, 6]
9 "Diagnostics" [16, 9]
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YA(X1,X2,X3) : 9.365 0.0960X1 + 0.0560X2 - 0.1840X3 + 0.1110X1 OX2 + 0.0730X1 OX3 - 0.0370X2 OX3 + o.ose;‘j(x1)2 + 0.06',CJ(X2)2 +0.027(X3)“

X1l: € X2: € X3: €
Giver

12X12-1 12X22-1 12X32 -1

aldo
Minimize(Y4, X1,X2,X3) = £0.99
e (0]
c 1l -+
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lteddzsy jdzedd 1 9
[ dilsddz¢ ©BtOB SIsCYMicjtddy ROBED Mt HJ
SftejHjdjdds odzdwddw %OClksttss dO osdBEKS
fted dLd3j dz yjddd ¢hjddyr

0 1 2 3 4 %4@
0| "Run"| "Block" A "B " A5 &
1 1 1 -1 -1 0 A7.@
2 2 1 1 -1 0 &, £
3 3 1 -1 1 0 §1 %C
4 4 1 1 1 0 -
a1z
5 5 1 -1 0 -1 ?
6 6 1 1 0 -1 23%
X: boxbehnke(3d) =[ 7 7 1 1 0 1 Y5: 220.4
& 7€
8 8 1 1 0 1 il
9 9 1 0 -1 -1 A4
10 10 1 0 1 -1 21K
11 11 1 0 -1 1 B ¢
12 12 1 0 1 1 & ¢
B4F
13 13 1 0 0 0 s d
14 14 1 0 0 0 = #
15 15 1 0 0 0 cla.e
0 1 2 3 4 5 6 7
0 "Term" "Coefficient" "Std Error" | "95% ClLow" | "95% CI High" "VIF" T "p"
1 "Intercept” 14.633 0627 13.021 16.246 NaN 23.329 1.34%
2 "A" -0.2 0.384 -1.187 0.787 1 -0.521 0312
3 "B" 16 0.384 0.613 2587 1 4.165 4.3889
polyfitc (X, Y5,2) = 4 "c" 535 0.384 4363 6.337 1 13.928 1.714
T 5] "AB" -0.325 0543 -1.721 1.071 1 -0.598 0.288
6 "AC" -0.525 0543 -1.921 0871 1 -0.966 0.189
7 "BC" -0.325 0543 -1.721 1.071 1 -0.598 0.288
8 "AA" 0.196 0565 -1.258 1.649 1.011 0.346 0372
9 "BB" 1.196 0565 -0.258 2649 1.011 2115 0.044
10 "cc" 1.846 0565 0.392 3299 1.011 3265 0011
0 1
0 "Regression Analysis" "Value"
1 "Standard Deviation" 1.086
2 "R2" 0978
3 "Adjusted R2" 094
polyfitstat (X, Y5,2) =| 4 "Predicted R2" 0.658
5 "PRESS' 93.785
6 "Durbin-Watson" 2.847
7 "Coefficients" [11, 8]
8 "ANOVA" [15, 6]
9 "Diagnostics" [16, 9]

Y5(X1,X2,X3) : 44.63 0.200XL + 1.600X2 + 5.350X3 - 0.323X1 OX2 - 0.525X1 OX3 - 0.325X2 OX3 + 0.19&X1)° + 1.19(X2)° + 1.84E(X3)*
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X1l: € X2: € X3: €
Giver

12X12-1 12X22-1 12X32 -1

8 0.94%
Minimize(Y5, X1, X2, X3) = 20.87%
C-0.548
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ltcddzsy Jdedd 1 10
[ dMisddec tBOBBISH tojLbd SOt 1 §fifjt
SftejHjdzjdde odzdwdedw WOCIktstss dzO o dB Gt
ftod dr B3 d’ yjdedd wydgd dgv

0 1 2 3 4 212
0 Run Block A B C a%3%
1 1 1 -1 -1 0 a5 &
2 2 1 1 -1 0 331 ' é
3 3 1 -1 1 0 20 ¢
4 4 1 1 1 0 ale
5 5 1 -1 0 -1 a2x
6 6 1 1 0 -1 20%
X : Pboxbehnke3d) =| 7 7 1 -1 0 Y5: 7.8
8 8 1 1 0 1 ;1 1 g
T T BN e e e 24
220.5
11 11 1 0 -1 1 5
Rg &
12 12 1 0 1 1 & C
13 13 1 0 0 0 BLE
14 14 1 0 0 0 @224
o n
15 15 1 0 0 0 (;12.6:-
0 1 2 3 4 5 6 7
0 "Term" "Coefficient" "Std Error" | "95% ClLow" | "95% CI High" "VIF" T "p"
1 "Intercept" 12.367 0.646 10.705 14.029 NaN 19.129 3.599%
2 "A -0.15 0.396 -1.168 0.868 1 -0.379 0.36
3 "B 0588 0.396 043 1,605 1 1484 0099
polyfitc (X, Y5,2) = 4 "c" 3813 0.396 2.795 483 1 9.63 1.02%
o 5 "AB" 02 056 -1.639 1.239 1 -0.357 0.368
6 "AC" -0.85 056 -2.289 0589 1 -1.518 0.095
7 "BC" -0.775 056 -2.214 0.664 1 -1.384 0.112
8 "AA" 1.104 0583 -0.39%4 2602 1011 1.895 0.058
9 "BB" 1.179 0583 -0.319 2677 1011 2.024 0.049
10 “cc" 2129 0583 0631 3627 1011 3654 7.345
0 1
0 "Regression Analysis' "Value"
1 "Standard Deviation" 112
2 "R2" 0.959
3 "Adjusted R2" 0.886
polyfitstat (X, Y5,2) =[ 4 "Predicted R2" 0433
5 "PRESS' 87.565
6 "Durbin-Watson" 2125
7 "Coefficients" [11, 8]
8 "ANOVA" [15, 6]
9 "Diagnostics" [16, 9]
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YE(X1,X2,X3) : 42.367 0.150K1 + 0.588X2 + 3.813X3 - 0.20X1 OX2 - 0.850X1 OX3 - 0.775X2 OX3 + 1.1043(X1)° + 1.179(X2)% + 2.128(X3)°

X1l: € X2: € X3: €
Giver

12 X12-1 12X22-] 12 X32 -1

80373
Minimize(Y5, X1,X2,X3) = 2 0.619
e 0]
c -1 =+
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lteddzsy Jdedd 1 11
[dMisdded GB®LOBEBISH tjLEd IOkt 1 CMfjt
SftejHjdjdds oddwddY %OCktstsos
Ftetso jdz@ N EZd@sots?2 BMlsOdso Cd (tsBh d2 kot
myfdSbtey yYyombsls) §wd dL dj dz' yd ded

0 1 2 3 4
0 "Run"| "Block" "A "B" C
1 1 1 -1 -1 0
2 2 1 1 -1 0
8 3 1 -1 1 0
4 4 1 1 1 0
5 5 1 -1 0 1
6 6 1 1 0 1
X: Poxbehnkeg3) =| 7 7 1 1 0 1
8 8 1 1 0 1
9 9 1 0 -1 1
10 10 1 0 1 1
11 11 1 0 -1 1
12 12 1 0 1 1
13 13 1 0 0 0
14 14 1 0 0 0
15 15 1 0 0 0




