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zZtcOo dzj dzd W 1 2OMMts dzO (stcy R Mme OdzW to dz" .
9 j S bstcdetsé s ff tsilsj dzyd O dzO.

I sHisBdz" 2 ydmdzj dzdzr 2 Qddefcjt=de ddisiipe Sip3r fats
LOodrtcjdzdetsmisd d flsjdydodzdO BT" d EMm{
MisOIs jI1 jMipsdzs o PicOA dztho. MC B dzj y OFD & H [
dMmimdzj HisO Odzts iy IsJ ud dzd 4§ , ddzd yd d tets o O dac
Ctsdzyj destceOydd o §dzy fd dzr swy jMmisd o
f OtOdzdzy dzj § d§f § HO. [ Ol BOdud MEB) B
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tsfoztso j dzi MlsOyd sdzOtcdz’ n ztc ©Oo dzj dzd 2 G d
[BjteB-j RAMddzj MC O. | dzv  t=tefrdol tadiss fripisddats ¢Ctsts dg
ftod d3j dzgw dzd ! teOL dgj MY dgdz’ j] MjbSd, M L O
YdLrdudmMédms ojdZzdyddz o ©WOL dzd ydz' = Istsys
o f tsdzdzj dzd W Eidztseo d W Ctsdzj tco Ols d o dzts M
HSte j sdets s ktotso dzj ) . 10 COyHBAR ot dzgj ©
1 zOMMmts dzO H dzw 9 J CIststcdzts? L Oo dr toj dzdzts
BjlssHd §jtej Bj dzdzg' 7 O teOo dzj ded2; LktcO
f slsd dzyd ©dzO ddzls j ctcd tets 0 O dzts fiy f d
ftcj] sBtcOL sdcOddWf snzHokzdz f totsfmistc Odzefnilsoe j d
BisBHO Ity nlstsyj ydets?2 ftosesdS d 5 Istey

] cOBBlOF 5duOE.sdlsB2 [ dhMdj HEe Odr
Cdzod Sydd M fted i3 dzj ded-§t s Lfip®@ o figj dzdOd d
s5j B j Okt oW L CEfls! ¥ . ) tod By dzv dzfyw

wdLrdudmMedd fesyy Omouwd ¢ Hozg g2 ydd Hdzv
YdHSESMIsd d L OH Oy(d BdCtesCtsdzo j S ydd
CteOded yodsd o bkfmdzsesdwrn ftsddy j degdes?2 Gt O

1 OH OYyd Ho lzd3] tc dzts 2 d Istcy -~ d3j tc dats 2 ¢
fsihdzj Hise Ols j dz/ dzs teuOdnedsfsUs  ted"datd 7, 418, ABIB6- |
102, 104, 199 ; o tcOlF, 16,082, 96 98] dffdzj H &
fite i3y M jdedw dzdlstsmI2j tetfias delz  pzapfls . H d o f J dz
Csdzls d dzy dzls s 9 dr MtiHddjddj o MmMkz{ jtel
ZO BlsHj dz! dz" § 98 dzf BMIstc ®J ez’ [ wd Mdzy dedz" |
Ctsdzo § S ydd, ) CBlstster n ML HOY IsMmw no
COlsd dzO Is jdClslasdidiéd) Steddz' d2 f dzd Is .

J tcOB SlsOGtclzB dhyr dzO d J O1s 95C B8R ] ¢
tcOMMdBZ3OIstcd o O Isw ftesBdzj 3" WOLBOT 7
9 OB ®U2AG3 [ L EZyd des o dzdw dzdJ Is§ f dzso ' =
Ctsdzo j S ydd.
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{ jzElsOr kijmsdeso Odd™ Holkzdj edz” 7 |
OdzOdzd L Jieso Odzd ! ofs Edescdn ©OB&lOR.

B. Blankenbach, FBusse et al. 134] , Uy.slh.eddzo,if " s ke ts
4. @u.r yS se Oy, j tqdz'§% 137] d o 1. 1118y jtco s O
] 67] ) f 4 tolyejzdeddo dzj dzd j s 4§ d

ddzls j etcd tets o O dzts fiy ¢ B3 SBH A, hdist ®idzidslst
CGH] &0 1 kO] ftjHdSCktsE® dhMfisdk Lss
LicQodzi dzgdj uUd oy ohB2C Y sz OH Y " O dzt
Mol &3 MlsOB ddzdL dtcz¥30] 4. 2 1t ff@tSHorCrffHeid dfj dz
wodzt 2 dBBdIstsH OMH jfdzj dedwy 5 WdL dud M€
J tcOB tsls j Qo lsstc® H dzW Ho lzdgj tcdald8 ¢
ftodd3j dzy dz f sHAatsH ) dMftsd' L tseo Odad j d3 to(
tcOo dzj dzad 2 s1s@ 'O o ff jytanyj dzjHddalsr fte j N j dad W
Isj f dzsf cso sH desflsd §tcd o dzj € Odzd fy! Yd Isr te
MdzOc O 3" = HozW MOo dzdlsj dz! dzsets OdzOdzd L
1 1 dzOdz€ j dzB O R B slE B34 [ of ctg @ Mis O d dzd
Isj Misdtcseo Odad W Ho lzd3j tc dats 2 ¢ sdzeo j Bussed ,
U. Christenseretal. [136] B ' dzd s B dzd € 59 Odz’ Is
Ctsdzoa j Cydd ) BOdzls d d 1 4 dzdzd . [ Odzdz" |
o L zdz! Oy ftoddsd dzgj dedv o j M! BO twWOL dzd y
{ Mdzts o dz" a3 H o dprz'dfddy 3R  Isj CIstsded ¢ d
Codzo j Sydw ) o j ter dzj 2 BO dzls d d 1 @
dzj f stcj HMMilse j dzdzets Y sH Ry MIsC 82 ddltsmW |
(Hs cdkzEBddz fteddzj edets 350 -BAP Yd3)o wdpC
ftocj HdBB] bsdy dzOMlsswh jes dMmMmdzj Hise Odzad W .
stdkzodgdd j ftesyjmMm" §tedddB3osls dzj §t
ZOBdE HOj &' &= f jtoj Bjhjddve ddbtshi jtd
s Slssddyd MSdr tj >y dBse.
[Hds?2 dL cdkzOesdzr n BMsB | dzdztsfls j 2 Mls te
BBts ) dzts MudlsOls mMkh jMise so Odzd J L Od3C
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Cdze&€ ydd. J sH ] dz dzts ) dzd ¥ dzd 2 d SIsH
(1 . (fsBted ytseg,d et W Q86 dz .m ¢y.¢ 4@5], F. Dubuffet,
M. Rabinowicz, M.Monnereau 149, J.C.Hewitt, D.P.McKenzie,

N.O. Weiss [L58], F. Richter [182] ) . s O0OCOWw Mk IlskzteO
99dHE oeBLAdCOsMNdr dO cttOddyy o] trn dzj
(L.P. Solheim, W.R.Peltier, [189 ) . l wwrfj HEBBdzdd ¢ Sdz

o J ton dzj 2 B3O dzls d d o Oy dzgr &3 wo dzw j Isfpw o
sftej Hjdzws h - Cddzed 3OS k2 dzd s ts W j to dzr
dmststeds dr ©WOLoadIlsdw.

Codzt yguoodeder §| rOttOSCIsijtedmlsdsd ¢ tsdzo
Bdzsecsd3 L Ooadmwils sls ¢ jlistedg ds tcdgdls § Y F to de’
o nsSHWHh A 9 BsH j dzt . [ dzw C tsdzls d dzj dzls C
mMikh j Mise j dzdzr j o Oted Oydd Bsh dzsmis d (
L dzOydlsj dz' dats j o dzd W dzd J ZzO toj y dd3" 9 j to
s5CJ OdME 2 ddltsmW jter o f jtoolzs tg < tef jj
f OteOdRBj ster d EMmMdzsedw MmMftwyjddwy f ¢t

JHOBE2 dL LOHOYy doOmktswh jets dmmdzj H
Istcy 7 d3j tc dzts 2 Cdzo j Sydd o ftedmizismise dd
Bsh dzsfisd EyomlsStse ¢ tsdzlsddzj dzls O dz! dzts 2
b dzc OtcfMMNSC PY f ZOL YW stcedz®L d Ok néld e O @< dz® H
v Oted o d @6 gmde O f zOIW stc 30O, sdls
R dzH s ls O dz.

RL EZyd dzd J O BLHJj2Mse W G Jtdsj sted d
Isj §f dzts o 52 CGtcOo dls Oy d s dzedzts 2 Ctsdzo j S ydd
o' f sdzdzy des d i Mmuzg & tzp Odzg 2B df Yy?1 dzO M 85-88kzdzj
1 0 thdtseOddd O0kOkZdJL O BjL Ekzd! sOIstss
l . lstekzB dy" dzO, or wimdsd dzts ! Yylsts ff sH dz
) G dzlz B d dzg' BOdzls d d ¢ s dzls d dzj dzls O dz! dats 2
ZOf cOo dzj dzgdvw Ctlstster » L OoadMmdls tls dgsihjd
B h dsmls ZzdlssmW j tor dddj JIs O dzts 3O dz! dz
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sCtelkzyjddj &3 L dzOyj ddw, Wsttddtlzs smw M
Emilstcj dgdzy dzdz" J ¢ 9 J ton dzd o3 CGsted L 5dz
Isjf dztst CtcOdegd ez h g 1 WWJj Clstsds. J 34 Mis (
dzd dz' 0§, Q Jz2k v s fiydat) Is zdIssMmW j tdzse 5 B dz
zOf tc ©o dzj dzdz" | ¢ dzd y dzd &3 G sted L tsdzls Od3,
zd MrtsHWN d2 ks BOdklsdlddsets o jh jMmils
Btsdzj 4 ddzlsj dzlmdo dgts?2 s f dzsslIsHOYJ Y BH O

[ @ Zd3j toda" j B bzfs dzddzOd3 o O Is ¢ L dzOydlsj dz-
tc j Odz' dats 2 Istcy R d3j tc dats 2 C Otcls d dzr Isd wd dzqd
tcJ L kzdz! sOIsT dmMmdzy Hise Odzd 2 ) Ho zrn d3j tc dz
qdLiEyjdzdjy SCtdojSCydd ftH ddkssmWj s
H. Schmeling, GMarquart [L86, 187] B' dzO { tc jdg@ndsjOdg @ik ddaQ
BtsH J dz! ) Cslststets 2 ¢ sdzls d dzj dzls © dz! dzO
or mMeisaw L €52 YJdHGEC sMIss & | 1 tod yy o3 C
Slsdzd yodzoOm: lIs MejHdd 2 5 BOsdd d&O
f tod dzgd dzgw dzfpw d Feitomt@B.As Bu@m [14B, 150, 151, 186, 187,
192]. ledHE Itct, Yylsts H OdzdzOW Csdzyd
sB &zOMIsj 2 dzj toj O dzd MI10F y AOus." ¢g. & 600, B & (5.§ 1.
. J.OMddzj o MSRteotta)l .B" dzd dzO2 H j dzr@r Mtsts
fsHIse j ey Hj dad W . I 7 wided dzts iy ! Yls ts )
CcitWdLr dyjM@tOCIsjtedmisd ¢, sO¢ dn ¢coO¢
34 Misdzsmis d , GJtsdH, dzy Mtslse jIsMmise k6 Is

J zOB st OIststcdzr » 1183m(I. jGwidodg jCdAlsaOlRp a[r t )
dL zyd dzd d Isj f &zs o B5¢G 5 1L WWJjClsOo f SH ¢
Cdzsddzy dzlstsdz Mz d dzO Isjf &zsdL sdzdtelz s
B H&EE § dzdlkskz. 1 &zdlsO0 Jd dilsrov dzdzlz ¢ midf Ji dstd.
BtsH j zd tetso O dzO s5CJj Odz ¢ 886] dzd(lsis.fgle.g t g
. AL jJ ZOoaddz® S Bs9) . I Bolssteddzd sk Mmdlsk
yd fpdzdzts ¢ ts BsHJ &zdtetso Odzd W .U 6 It BsCfinly "yde'datlz” H
sCOL Odzd ! HsMIsOIlssydzs B dzdL € d C153jdz0O g t
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fsHlse jtoH ddd t©Odzj j% jiS®GdsjW texgal t2ts o 1OWzd W
Csdzo jSsdodsects otMABHWHN jes §oksCO
YoOfmsdydes Isjtf dzsdL sdzdtetso Odadets?2 f so j ton

1 OH OYyd, ts fndets © O dzdz" dz0 tod N-ft ztf ¢ By C
tcOMMdBzOIstced o ©Odzd M ) tcOAWHAM- d vwkes i yr
BsHj zdteso Odzdd MdlskzOyd?2 § s tcdflsS@mh d
Ctdlsddzj dzlsOs L sdzOB ffr e ZEmEdYyd i &) K
i BEGC o Odz! dats, f sSHO® jHJdd J) ZzOL '™ 98 Oj Ismw

sy j o OMmlsj desMmW jteder 2  Mdzs?2
C tsdzo j o j dgls dzr = CteOdzd yO=Q f dzd Is . CIs ts
o' dzlzy H j dgdz’ 2 TOLOCIs s, ftod Cohtis

Cdzlsddzy dzs @ dJdzd BMlstcso daets? HEed dzO t
L OlsOdz¢ do O] sMmwiz .o [Odyils j figiatsemtay jj dgj dzdets 2 1 J d3¢
Mo tesdL 8 tsdz! dgOW fMmkEBHESYdw, ftod €l
) OfMmlsj dzgsmMW j o , Br Mistow w sj 3 MOd3"
ZOMmistswh j &gz ot B3j dzd d edpOjisfijlaziods d ) M o &
mMeeHESCydd. [Ibdj btz dzd B8, Ak S2H8, 59, 100,

104, 126, 140, 141, 185] (9 dzd o By dets dzO2 Is
BdBdkZdsctOWds ). [IcBXdspdnSos f R .[cOBSE O

f zOMmisdyj MSts2 toj sdztsa dlf tc dhadsjsidnifwj tcq @ @
Mtsmistsw dzd § fsetelzy O h j 2 Mmw f dzd Is T f SH
1. Jrsetcj BB Gz thdzse j ¢ JtsWdLdyuj iSsdda
MeHEZCydd sShMtcseosHEzydsets d OdzHd2ME
ted h 4 dzd w n Ztc Oo dajj lslas(RM O] Oote MM dzOIstcd o Od
l . lstelze dy"1dd 10§ f tod BsHj dzd ctso Odzd d
ZdlstsmW jtets?2 ¢ jOdtss d ftwddr SOshdn ¢
[ OBteOlststeds j 4 § f)ysjdtctefHdyjhdgls ¢zO s W h § g
fsLotsdzddd d&O2Isd fsWddazd MEstttsmisj 2 M
OMmisd dzsmw § t6 § =6 § Orped)wddipgdetsds 6 B IsSSC
f sH o d)y dzts 2 ZzdlssmW j toj . s tets d3j s ¢ 5,
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COMOIsj dz dztsc s RO tew y j dzd v dzO Ctotso dzj
st tojjdaj dzO Mk EdzO tc dzO W md dzO Is tc § dzd v ,
OfmMisj desMW j todzgsets § BSIstsC O dz@H4-46kd. Is s W jtcted
oV LCEfteze B2 Ho Zd3j toedzs 2 s tstfctisfBlg @ dids & ¢
l . Jt.dojtHOlls®d sdv Mk d d3 d52,53 tc. f ts[Mis tot
BOIj ZOIsdyj M¢ OV dBBsH j dz¢ CsdzdzdL dd f &BOIs
SHdt?2 dL fdadls o ®&BOdklsdt fYsH Httkzets?.
mMesmissw dzd d L 4 d3dzOW CBte® i3y zO tOL dzts
mB dzd % 4 dzd W ftesdMrtsHdIls fBSHHOdCE SHOSCE

Eyomilsts¢. vy d pdzy dzdzts j BsHj zd ets e Odzd j s
dzj dzd 2 dzr - BtsH j dzj 2 [ruvu. Lydilsr o Odzd T
dzj dzd dzj 2 desfls j 2 : GjBdijlstedyj M¢ oOw, WdLd
tej M J dad § L OHOY(d ftoetseo SHJ dzts i fn f tod
MSC. Mar c 2005. y d mdzy dzdzOW s H j dz! H
tejh jddv BsHjykz' dgfjrL dOHSO I ttOMmyy Istse

tojLEzdz 5Ol Od] dL o j Misdzr n B H | dz dz' ~

tcjLEzdz' sOIstse tcOmMyY Istse f sLosdzddz o' Wweod
Movw L Odzdese s ¢ jsd3j stedyj ME 2 dzj BH dzlste
) tc ©2 5dzj tcOL dztsagj d3d dBWOIsEely @ PFZO 1 Ists?2
fsctelzy jdzedd o BOISH?:s . ) tcOB tslsj D8&n
f smistcts j dar Ho lkzd3j tedzr j§ ud mdzj dzdz'9jO dzdgts § J
FtcOo dzj dzd W At Is 13 COPQA J o GJd BH O yd MS s
Hy COtelssoats?2 MdMmlsj &3y S tsBsteH d dzOIs. 1 sfls t
(we ak | ayer) d H]BsdZNSsttdqteclzj sMW J 6
BsHj dzdtetso Odzgd 8 HBdzetso toj d3j dedzts?2 H d 4O d&z3q

1 Oyd dzOves fig s9H0s o Hf otsh dzsets o j SO M
o ydmdzdlsj dz! dets?2 IsjmadzdSd ¢ tsw o ddzd fiy- Is t
BsHjdzi 2 bijfdktsears? cttOodlsOydtsdds ¢ 5
BsHJ Zzdiese Oded ™ 5§ ud ded 2 dzj My d BOJ di352
NdHEd, ftjHftedddBZoddn! (sf"lscd &t
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ofMj 2 &Odsdd M EZuyylbsd MyddiB0j Bshisd o
(D. Bercovici, G.Shubert, G.A.Glatzmaier, PMachetel, M.Rabinowicz,
P.Bernadet, J.TRatcliff, P.J.Tackley, G.Schubert, A.Zebib [133, 152,
167, 180] ) BN dzs 5B dzOtelzy § dets dzOtelzh j dzd 4 f
dzd e sHWhHh R d eoetMmMatsHWhHMJRA Isd wd dzd 2, a
NdHC sMIsd . dlstczCskztcO f cslssC ts9 H dzw fr
YdHSEMIsd n OGR0fig ] cdgL S of 3 dJL sdzdteso O d
Isd wd dedw B3 ( f dz¥ BOd3d) o dzzlsted d3j H dzj dzdzt
BOdzls d d .

RLEZYyodzom: tc ts dz! MlstcOIsdWdS Oydd ¢t t
d tctsdz! WOLtser n f Jtoj - 5HI®E60178p (L. BSedrbbesk,d
M.Rabi nowi RasembergBorot, G.Ceuleneer, MMonnereau
C. Rosemberqg).

J tcOBtslsptedBdyr dzO ( € WHolAy. [ C tsdzlsd dz
o9 BHJ&IdM! o d&sHjd CO0¢ 3y MmlsCdj dzj § to
owLCtsMeCEzZypy jddd o M BowL C82 Mtej HT
WL gEdsdsd yj MmS d d3 ~n Ot OCIsjtedmilsd ¢ Od3 Z Ht
ftedmizh dds oM jMmbselz OMbjd W HEBYEISQ dfding Jj,

dzdlstsfmW j tor . lwiL CsfMmis! ) L OH Oy L Oo d
dmmdzjddgsd 6§ tcj H J dzj dzd | otSLHJj2MIlsadw ¢ ¢
BHJ dz def § Ctsdelsdadzj dzls™ ; o' ydmdzy dedjy md
o OMmlsj dsmMW jteckz tBi jSIs7, ftejH]dj ddj

t Odzd 4 slsdsj yodztsfy! Ylsts HtsMisOIlstsydz

ud fdzj dzedzgts Bz dsts H j dzq telts oRO dad@ H Orup ST igfpasj € 1

weodzw jIsipw fsHRsH ) §teddj dzj dzed j 5 Wlk3dzC -

150, 160-163, 165, 166, 171, 172, 174-176, 181, 185187, 189, 190, 193].

I sty TEj tdesds o OwdOdalsj WlkdeCyd® s 1

fslsj dydOdsd (L O d-btg jCdsdsticifiss’? L Oo &) 6 dz
0 ZOdzd L ydfdzj dede’ & BSHj dzj 2 S zOfMdy

(o CkOMMdUjiMSBt2 cdHEHdZOBIS ) SO
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CO¢ HYBSHABHT , sfdztso Odydaw, j sd@& {dj tedg @3y jody
4] 34 dzdz’ n fp fted d3j dzj ded j d3  dzj W o dz' n
f tc & i) lsldee0jdatpdz’ d3 ¢ § 6 d3j dedz’ o3, dzj W o dz" »
Ctstetej Sydg 2 HOo dzj dgd W d dzj v o dzts? toj Oc
My d B30 gsMmlis d . LicOo dzgj dzgdwW G tsdzo j S Isd o dgr
1 4 d3dzd mMih j Mise j dadzts slsdzd yoOs Isfpw s ls
CGdHtBHddaOBRd $d, ¢ te pyj iHE s dpjfuidzer d3d L dzO
1 e OdzgH Is dzw L dzOydlsj dz dzr @3 o Otc! dtetseo Odzd J
owLCtsMmisd BOdzls d 2 dzts G s 9jhjMmlse O sls C
IsjJ B j cOlskztcr .

s W®mshij dzZlsk dBOYyoOodzO dMmmdzj Hise Odzd 2 H (
f SHRBH' C toj h j dzdt OHsGoy ralzjj lorda] &O dsd ¢ d |
B dzd cOL tcOB BIsOdz" . RMna SHW dL L IstsG ts
fsmMstetsj dgdw deseor n BBdzj 4 Mtse jteh j dzder A
dL o j Misdzr o3 ) ud mdzj dzdz’ = Istcy ~ d3j tocdz’ m o}
BOdzlsd d 7 4 d3dzd & O o wHdg! SRS SipdshiPls jfdgjv dfts
d o MuEjtduydmMédn it i3 dzdz" =. 1 HdMM
stedcddzOdz! dzr § ydmdzj dedz" § BtsHJ dzd Istey A o
9 9 jtndzgj?2 ®BOdsdd 7 Jj Bdzd, s fydzts @ O dzdz’ |
I mMsB 5§ o dzd &3O dz( J ZH j vy dzEigls O dz dzd ¥ &
MtsL H Odzdz" = ud mdzj dzdz’ = B HJ dzj 2 d ¢ tsd3t
ted N J da OCllkzOdz! dz" | LOHOYd GCtdzoj Sydd
A J dzls tc O dz!' dzts 2 dbLdd d r[e9tOLdd. 1 sfMlste
BsHjd&zd MfteijHddze O d MkeHBESYydd.

Ajd' tOpislssdls o ©OL©OBBIS ] Istey 5 d3j tod
Codif dzj S Mtseo f tots @ to O dzd, sted j dzls d o ts 9 O dzdz
Csdzo j Sydd o ojtendzj?2 &Odelsdd 7 J ®gdzd,
cojClststedz 2 fits ls jOde g @dz dzdafs)ls ' € O ( s OC
d Misj Mise j dzdzr =  Wphe.d BBddzddy te.d d3§ dzj dzd § d3  dz
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cOMmh j § dzj dzd W f s fosMistc OdzMmise j dzdzr o3
smMtse j dzdzsMiIsj 2 HJEZOBISd BOdlsdd ¢ tdlsd
ftesyy Mmse, ftesdmMa tsHWh Q- ) L 5dz20 A
zdssmw j ede" » Gdzdl) d MmMzerHEZYymgdA § §d
BOdzls ¥ 7 4 d3dzd ) .

1 Ok ydzOw dztse d L dzO

] t OL OB tsls Odz s f)dets © O dzdz" j dzO dzd v o dz’
ftesmisteOdzMise j dedz” d3  § t6j d3j dedz" d3  yd Mmdzj o
tedJ hjddw IteYy adgjtedzr = LOHOY GCtdzoj Sydd
ftoed d3j dzgj ded j o8 { Isd n O jzdzs to df Is ditsjols OfiAs fgdsts ts
Istcy = d3j todz’ j ud mdzj dzdz" § B HJ dzd d ¢ s
Csdzo J Sydd o HJjCOwbtots?2 d MW jijtedyd ME
1 f smistctsj dar ud mdzj dzdz" § BtsH J dzd ¢ ts dz:
CtcOlstsdzO &i3d ;

1 sB sMdets 9 O dzO Istcy » d3j tc dats i) Is ¢ ¢ sdzo § ¢
ftoslsw )y yCdmi@ s dzs o3 ( &zso z2h C 52 )

1 or wodzj dzO 3y iz¢E s BZOMh IsOB dzOW BsHO ¢
CtcOls tsdz0 d3d d ftoj Hdztsy j dats sB tsMdzts o O dz
BOc BOIsdL ZO;

T smbtetsj dzr yd mdzg dzdz" J 6 OdzdL Oydd

9 J lon dzgj BBOdzls d 2 dzts 2 Isj f zsctc@o dls Oy d 5 dac
C ts dalgjddzls © dz! dzts 2 dzj SH dzste s H dzts 2 zd s s MW |
ud mdzj dzdz" = 1 CMYf jJted &3] delsts o fsCOL Odzts,
BsHjdz! dz" ] ftowdBSRZzetsdz dzr | o § dzOdzj € toc
Csdzo J SIsdodzr 38 Mlselkz$ IskztcOd;. U J ud dzd §
oMo tSHWY N SEPRBISI® 0 dHJ f dzs Bse d dzd M.
ftesctecjIsT &3d B EZOMIWw B 5 §jtedWjtedd ¢
1 f smistctsj dzgr HoJ uudmadzj dzdz" § s H J dzd SE
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Q) Istey adgj dzOW ydMmdzj dzdzOw BsH j dzr € sz
MzeHEZSYydd; dzO2Hj 2O MCtttsmis! Hweh@y]F
Cds, MtsekzOMEzeE h Owmw o o jtendzj?2 HBOdsdd
) cjLEd OIsj cOfmyy Istse f sdzlz yj dz  dzq
BOdlsd2 dzsets o jh jMmlse O, fjtejlsjCOh jgt
sy jter §H ¢ tdlsddzj dzls;

B) Isty 2 d3j tedzOW yd Mmdzj dzdzOW 7 d3bs jp | izéizd Q ts dg@®
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Isj §f d&zsf tctseo SH detsfls d } P LICOY O@jsls W d -
IsSd B3 J Oz tctso SH dzsMisd z 6] dzdf dizlisds dais fnts ez
ftod §oMmistsW ddsd ood{dplddd: + = |

1.1.3 vtcOQodzj dzadj Mtsflstsw dzd W

1l emMB£Ts+ Ta d o F a) TswduisBssesy § s
MteJHdz) | L d2OYyJdedy Isj B jtcOlkte'Tayssls € ts
f smistswdzdztsy L dzOyj dedj  dzs Bdzetsiffjded etOts § dd
Js. 1 1 ltsdg MzEyo,j, JjMmdd Ikj B jtcOlskztcO
Ta, Ists, o dzddj 2 &3 ftede dzdy j ded d |

ri=-raafi,
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CHU-l5j &3 jcObktedsr 2 S WWdydjdds B v d3d

ltod f tsmlsB®W detdzPap,+pP, PARRXY.Z) T H O9 dzj dzd j
p=rghicdrHiesmisOlsdyj MPEH jNQPE &) dzdhjs S &z
HOo dzj zdowr ,fy jds@s dze © X dou iCetsifipdslafd, € © dz4 dzOwW € ¢t
94 St Mmdd= {00 g}d Misd

1.2 [MmMdzso dz' § EZtwOodzj dzadWw HodyJ dedw Y dH!

[ Mdzd o dzj CStsltstetsdy 1 dzj d3j dgls Otcdetsd3 B |
34 dgw J smpw  d L dzOy4d dzed j @ lslgts [siddsstiydsts . o | G s
f sdzj oL dzd SO Ils otsL diglzn j dzd v, My simse
Csdzo J S5 ¢G] , [ S Blststelzy dzJ o sL dzgtsy dets f toJ H T
SHdstetsH dzs?2 Y dHSCMIsd.

( Mdzd EZud Mmis! EZctOwdzjed g Heohs dzdy § dac
1 eMmd dpMB® , [ MdMis | Bz (A0 dgHgeded Mo | f
fdMmisj ddd @y dagegethd d BOJ 32  dHEsMisd.

J HOd dzj 2LhQoagf M daksmMisd Bls Mo ts2 Mmise
dMmmdzy Hizjlsmw Isd wd dad § , dmyf sdz! L zj sV
HOdzdz" = L OH OYd.

v OBdNjPB JLIOL BjtcdoOdzdy JOttOd3j Istetse S tsdzo j SiIsdo
1JLOodMmd § it B dd3OM" sOBde" 2 ftsd

xXy2)i S tststeH d dzOIs (Xiyizi) d
t-o toj dz3w t/c
h-Cs W% dqyd] dzls 1 d dz0 &g hihe
P-H Oo dzj dzq | Pih,c/d?

r-f dztslsdesmils: Y dHCECBMIS|rijro

T-5] B J cOIskztc® X dH S 5] TjDT)

uvw,-¢ sd3f sdzj dalst o j ¥is{ (ujviwic/d
Ra=ag,r,d°DT/h,c -yd mdzts t + dzj v ;
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[z LOHOYd kjfaskommsl jttj dsho o d
ftesdLotsHdlmw M § tod d3d dzd dzd § 5 v figdfli< DB
[36,136d Ht. d;tc@Mfglssw dzdj Gl §tso jten detsfiyle
BOdzlsd dg-C s WW dydj dals Isj B j o Ols thisc s tftc s
ro-n OtOCIsjtodz j L dzOyjdedw owL CtsfylsdDTF
COL detsfls! BjyHE IsjBfjtcOktes?2 &O §tsH
5j B j eOktes?2 &0 a f- s dpte disldskftg dzr 2 C ¢
sBi vV Blzsets twOMh dtej dad W NdHSBMIsd, - .
BJLW©OL d3j todzr J .

1 smdzj f sHMsOdzse C d H Odzdz" = dL s ©B d
1 Og-ulssC MO, Ekydls' o 0w kit @8 &R9 &T j59, Bk Mls
TOKOS s todsts h, 2305 & Wdds i HisB Oo d o bt
ki Bfj cOktcsftcses sHdsmisd, f§odzydd o
MdMmlsj disz tsB J L tcOL d3j toj dzaa’lsAs CHMOO o dzj dz2d) As H1(

d J{ Bd aBifffd dzj M¢ O 4§ tod B dzd 3 Jv dadevelzle dzO L ff 12
sCBdzyOlsj dz! dzts  tsdzlz yd d3:

b =0, (1.4)
Pp=D@ +(RaT)e, (1.5)
% +D VT) =D, (1.6)

CHS-I5j dzL St oW L § d 7 e=dt@Q, 13-"exj jL dedod ,dzj tc dz' 2

1 smdzj tBJjLW©OL BjtedoOdedw d f tod d3jidai
1 mMmd dzj(BPETOT-B-H j W j S Is s 3P 4HsjONsjzCtcls ; H O dz
dzd HOodprdYd4 €CIlsd o4 dzd yd dzr 9 HOdz' dzj ?
d mMdzd MY J ydodz! dets dzj 56 HeODWEGjddssl,d .IsJ BY J
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IJHjCOklstg ] dsj deGets By sdzj plp izl 5@ W L S

@zOf Wy J dd?2 o s oadH |

SXX=2/7E; ~'5'xy=/7a u+w§ szzh%y-'-Mg‘

kX ey px= chz  px =

_pauu W@ _op WV _ AW pwg

Sy=h + S, =2h— S, =hg—+—8§;

yX 3 uxg yy Ly yz & WQ
szx=h%y+”\—lv8 szy=h%+w—’v§ szz=2hM—N.
cHZ X+ C Hy - Mz

I'sfteshm © §tod Godd gy ded ™V -1 i) N eizj
oL dd C O Is, 9 Bt j ddsmisd o MmMewL d M
fpzh §j Mise j dede’ &3 L B dzj ded ™ &3 Isj BY j eOIst
owLSEBMIs]. vitteybbdydimsédy ©Byjdsd fwd
Il . DR dzOyvy3pr s |

l Msles jlsMisodd M {Isdd&d tyj dt Odid
f Ote O3] Istc

=g,d°/hyc2 1.

rdzw L OHOYy SCtdzoj Sydd o o jtendaj 2 dBC
ftovd § o udMmdzj ded™ o §Jtoj HY sdzsy jdAP@ ¢
sOCdB tBtOL 5d, M fIs(laRs Yz jclo oedzj Isiad 24 te d
s dmModzdw Ctsdzo jCIsdoder » sy mMmtse o o

[BtocOIsddimw Isjfjtc! €  sfMisOdesda@fylz sdtsjH
fl fhOdssCs?2 L OHBN] ( dd3tgos s | ZO
sfmkh Mo dzj dzts H jIsOdz dztsy M sMis 0o dzj dzd
ftodo j HY dedB6Isd o [

10 ctcOdzdyj oW Bdckzetsdz! desets ff Otc O dzdzj

) =[0,X]3[0,Y]3[0,Z] (L.7)
Hdzw Sy sdejj S0 MCstesmisd fMlsOs W ls

k) dzts o " Z(dz8 S
ZO f 5o j toR=oztDfiMs =X; (yiOyOys, 10 202,): (1.8)



Jhu_w (1.9)

Zz0 f 59 j toZdedfnzds m=Z; (x1 Ox Oxz, y10yOy,):
u=v=w=0.
[ dzwv  Mmdmlsj 37 (IAe(06) dej &g A sH J &3 L OH OIs
Eidzse dw Hdzw K]160PY tc Olslzter |
T(xY,z0) = 'Fo(x, Y, 2). (1.11)

(1.10)

gz HE20 [ SldjIsdds, yKIS) dpj Iskz tef GeotsoiyfjL dadisd
ot I dd d Gdts dBidls MB" Mdlshe Windzi H 9
sj ki jwOkkes2e. 1 Mmeawed M tIldd dzOy
0 jChsteO MCtwsmisd dj MsOsdlkmw.

-

.‘-!
u=v=w=7T=10
| XYz
Z
H_a_&r_&‘ir_ﬂ
— ] & & &
/ .
0.0.0 / X X
cu ow &T

{ MEHAGO Mdzso W 20 COd" R § OteOdzdzj dzj § J§ j HO H dz
HjSOklstsntRd &0l OF
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[ dzw ZtcOo(ti&) degdef tj " Jjddd L OHOU] o
f Ote Odzdzy dz{1f)dnYsiOre ¥ Isfw Mdzd H 2¥ B f dzts & off © tzlizte
1.1):
ZzO0 f ts9 j &5 OasdiMds (Y. Ry Oy,, 22102 0z):

TN (1.12)
X0

dz0 f 59 j toRdfsyiHSYW & Ox Oxz, 21 0z O2,):
uT (1.13)

_:01
Ky

ZO0 o j t@x @B xJO Xz, y1 Oy Oys,):

To1 (1.14)
ZO0 f o j t@x &xmBxJOxz, y1 Oy OV)):
T=o0. (1.15)

1.3 vicQodzj dzgdWw Mo tsBBHAS2 Cdo jCydd
ftoededzdy j dedd o f j toj d3jfoaslds jmdzg Qs ts
L O dntej dzdztsyls* e

sdmlsj ik HWW jtej dzyd Odz! dz' n LtcOo dzj
tcOMmyy stso Ctsdzo j CIsd o dzgr - Isd ud dzd v 9 d
fjtoj o5 ey RjyY+ky?>d ¥ =iw'+jw' +kw’ [61].
lted di3j dzgd o G®rft§ tPg @b @5E] sz ydls' o Ow
Ml dets MrFEAY W =D3y, D3 (P3y)=%,DQ =0, sdzz yd ds o j ¢
FtcOodzej dzgdj HdzVv o j Chtstoedzsets  slsj dzyd OdzO
Py =-¥ (1.16)
qdzd Isted EZtOodzj dzdw 1 EOMMsdz® HE&Y Ml
P2y X =-w*, (1.17)



48

Py Y =-w, (1.18)
P2y *=-w (1.19)

d ojClttcdzs] BktOodzj dzgdj HZW L Oo dnr toj dad
D*(dr) =F, (1.20)

GHE=IF"+jF’+kF? Colttts] ISOCYj tOMmh j i dwj
FtcOo dzj dzdvw 1 EOMMtsdzO:

Dz(h \A?): Fx, (1.21)
p2(h w)=F", (1.22)
E)Z(h v%/): =5 (1.23)
Sstif sdzj dzls' Fhtg fsf3le@o dzw & Is fiyw f) g dztz ™ J didl
2 o
Fx:qu_f21+a ' ph uhuvv82 huvv uhuv0+
DG Xy Xz X 9 Wy Wy pze (124
2 2 2 ~ '
+2uha -M—NO- “hS‘éJE I“l\—/\/8+“ha +w§-Ra£,

WHZCHY MZ: pXyGHZ  pX+ PIXUZEIX Wy Ly
yWh  &phpw* phpw’  phpw? 2

2 ~
FY=w 2 %‘D—:‘]E |J._2]H\_NO+
Wy CHEX WY WY WYz Wy f Wz pz® px = 125
21 o 2 2 '
pp AW WG Wh AW, pug, Wh W Wwg, o HT
IXpZC Lz  PX =+ WYMZEEX MY+ UXUY ¢ hz 2 X
2 X y Z & 2
FZ_WZ“_2+a_wv +Eﬂ+uhuw §+2%hw_u_hw§+
Wz° EIX Mz Wy iz Pz Bz 3 GRyS X X Y = (1.26
2 2 2 ’
2““%‘5 wag pha w§+uh£y+uwo
IXRY CEX Wy = Xz e Wz WHZghz pX =
1l tod kOS5 f SHEBH] ZtcOo dzj dAdd)j

FHso dzj so tsteW jIsfw Istsy Hpttsd | digdase = OH off Bz
otsmMMmlsOdztso d Is dL toj hdgOdzduwdzwL COrHd®jyHdZ 81 jj 26¢
1 2OMMts dzO:



DZp_ p'%ltxx+utxy+u[xz§+£%1[yx+pjyy+uty2§+
IXEWX Wy Bz F e Wy ez 2

%l[zx l"lZ}’_|_lszz_FRao-B
uzgux by Wz

| e Oded ydzr i3 EZMmdztse d W dfif.27)uBdiz'H kzidstc Czefiirg tsdaddww
[5] , dzj § sMted HMIso j dzdd®.5)o " ydmadzw § 3" § d1L

(1.27)

s O0Cddz tBtOL t503, HdzWw e hjddw fsmis(
fslstejBljlsMY dO COyHBAE Mesj §t otjd
btcOo dzj dzd 2 WLRIDWIPR dzP ftsd dzs j ctcdictse Ols
sjf s jtoj degsMO dzdBt ©® 9 dH,

HT+UH HT L Wl
TR AT
zdets o {+ CodoOdzj dzlsdzts? S sz tco Olsd 9 dzts 2
T, HUT) | pvT) | pwT) _
Xy oz

2
=BT, (1.28)

(1.29)

1.4 J teOdzdyder | EmMdzceodw Hd&Y L Qo dn te]
fs5lsj dzyd O dzO .

4 by lssd S0 (8 @10bM ot sHdy 2001 B
CteOded yde' § bEimdseody dmwdgs O I &e§yd Mdzj H Iz ¥
2ZOf tod ddi7ig., |

1 0 o] tefeSinls "k 0OX=¢ (t d MizHRs ¢
OcycyY,0¢cz¢Z:

b =y’=y*=0, (1.30)
X

W _ =0, w=t, (1.31)
IX IX
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Zn )
Zf;#fﬁ# ;ffgf
LE: le ﬁ
right
— 7_ s —
0 Y X

tdmMzH2E & - j B3O cteOded ydz' = EMmdztseo d2 oHBA

7
Sback
Z P
o
] L~
o

1 -

¥ Sfranr > ~

o 4
o /

0 x

tdmzds e s j &30 ctOdzd ydzr = gMzsea d?2 oHBAz

10 e teShShlsveyEpdy=y (I dmEzhgsc
O¢x¢ X, 0¢zeZ:

y
y =P _=y:=0 (1.32)
by
y
w=P"-g w=-H (1.33)
by by
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1 0 o] tcRdetsIpls ™ BzFQd z=Z (1 d AR ¢
0O¢x¢ X, 0¢CycY:

y*=y¥=y*=0, (1.34)
x_ W _ .
w=-— w=ro w=0. 1.3
.z z (1.35
viHdzse v , ftoj HiNnls O dzj dAd) 4 (1.35 WlO9 jj Ay
dzj f sSHo dy dats 2 Y M€ 52 GteOdzd y4 . 1 Oy

sj B jcOlkter MlsOowlsffll)e fMttslse jlsMise dd

top °*

,_2' Sb-:?ffr__?_m L

_f -

t dMzHAE e R j B0 ctOdd ydz' » EZhmdsed2 oHBM

tdLbkzdz Ol cd&Oor 1, dtsmwh j2 oMt sd
¢ fdzjHEE N j Bl.

1. ltedojHjdO Mdmlsj B0 EkZttOe dzj dzd 2 , ts
Isd yd dzd & j teoh dzj 2 BOdzls d d 1 4 d3dzd . g W s to d
BsH J dz! dets? -WAO@ Ogias Mzts L OH Oyd H dzw ¢ ts dze
BOdelsd2dzs?2 Y dHSECtsMIsd o § OtOdzdzj dzj § dff 4 H
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2. 1tjHMmlsOo dzj &z0 MdMmisj 8O LktOo dzj dzg
BOdzlsdd 1JjdBdzd d MYcsttdzddtess OO { &Ml
CtcOjott?2 LOHOYd o f jtoj d3j dzdar Go & D tg £ dzdzts
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] 2O OQu @Y. adsjtede" i ydfdzj dede™ §j BBsH j dzd

| &Ofmswh j @O fddmesjt o 0 shv  &sLeg d
Ctdzo j Sydd o Sty D) edzs B f v BSkEE
) v Bk sd d 2 f Ote O dzdgd0iVI PP H M bt 5 &g
BHdGSB) td & fjlsse

gD :0=x <X <..<xy =X,

9(12)3OZY1<Y2<---<YN:Y,

d¥:0=7<z<.<z =Z
COLBdo O kMY &0 YOMmdud | § Oto0dd] dj §

ik =%l LY Yjal® [20404]
(=1, 2 MéL; j=1, 2 N&: k=1, 2 Ké),

d sotHWISMwY -ffhtOGlEtscdRdzdzismisdzs?2 MjlsCd ¢ &
hx=Xi+1'Xi’ hyzyj+1' yj’ hz=Zk+1' -

lojHY B OCY ] otj d3j dzdets?2 ddzlsj oo Oz (
Dt =t ., - t,=const
t. =m@t, (m=012,...),
CHj JdeHmiSBisadgzOyj dz jSkhd2 Mmas2 § ot
bz stedlsds tojh jddw LOHOY, (fmlsOs dj
o jMmlsjMmlse jdeder &© fjtoj Bjdeder =, 1OC
LOoadrtej dzdzs s d L OC dzt YO  Ismdf dzlsg ¢ tdf (i
g Mmlsj &r & o(@4)-@j6kzd &zq1.16), (1.20), (1.28) dzO@ & O H
ptoj Bj dzdets o). fczts j  (
r dzw  tojh jdedw EZtcOodzj dzd?2 1 EOMMtsdzO
P*W=F (2.1)
ftod d3j dzw § Isfmpw BZ3j IstsH MsOydsdzd etso Odzd v
dmif sdz' L 5 a@BdedeiOdyg d ts dzdzts 2 MmMa J A7 Mis OB d dzc
[130]:
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+1/3 _
W W W L W LW - F
W+2/3 _ Vv1+1/3 23
- =L, (W™?- W), (2.2)
+1 +2/3
W™ W _ L (W™ - W),
GHJ -AtcO9 OW yomis ztc ©Oo dzj dad v lzomMms

WdGSIsdo dzsdzlzt o toj d3d dzd
Dt =t -t,=const
t. =nd@t, (n=012,...),

dqdzn jnilgj S E2h d2 Mzs?2 I WdSIsdoe dsdkz ot

RIsjteOydodzder 2 ftesyjmMm LOCOdzyde 04 Ismw,
max‘ W|1’1“1k W'n’k‘<e, (2.4)

ik ma>4 Jk| .

(2.3)

CHEO0-dz) SElsBEOY EOKRZOW ftdsydlsj d &ZOw

VtcOo dzj dzd j 5 AL | s P&EHO d dzls j ¢ ted t
ftedoe dzj wy dedj d@3 M~ d 3" Mils OB d dzd LtfuQlz s dgH2j
ilsjCkhd?2 Mas?2 s otj dj dd:

Tm+1/3_-|-m
UL T L T = T L, T - WL, T+ L, T,

T m+2/3 _ T m+1/3

+VL TM28 L T2 =y T - L, T, (2.5)

T m+1 _ T m+2/3

+wL,T™ - L T™ =L, T™- L T™,

Dt

qdazd fwd OffwestindlBdPydd o W sidd
Tm+1/3_Tm
o FLUT™) - L T™8 = L (vT™) + L, T™- L(wT™) +L,,T",

Tm+2/3 _ -I-m+1/3

Dt
T m+1 _ T m+2/3

+L (VTm+2/3) L Tm+2/3 L (VT ) L Tm (26)

Dt * I‘Z (WT m+1) B I—zzT = I—z (WT m) B Lzsz'
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I M i@BRRSq(2e) sy nilssyd uder i ©OL deflsde] J
dL.L,L, OfftesCMdBdezs s HdWWjtjdydod d

'ad - 2f +fiy . pf fig- T,
f = [ f = i+1 = i 1;
' @l iz " @ o
2
p- f _fa- 2t + T, . _ Fja- T
2 aL,,f= hs ' w @L,ft = 2h, ' (2.7)
Hzf @ f = fk+1- 2f + fk-l : E@_ f = fk+1_ fk-l .
uzz zz hzz Uz z 2hz

l 6 j HMisOo dzj dedz’ | ©® deOMlstswh j2 G dzOo j
Csdzo jSCygErndsj 2 BOdISI | j ddzd dzO § zOMm
fjtcor 2 YotWHEBSS OfftsSMdhBROydd 5 ot
ftesmMistc OdzMmlis o j dzdz" d3.

21 vy dMmdzj dzdzOv BtsH jdz' Stsdzo jCIlsdoder 7 fts
fJtj Bj ddzr 7 ¢ o j CIststedd s d Af s jlsdddayfigf 1 dz

Yy dfdzj dedes ] ssH j dzdetso Odedj sty 7 dBiyts dz
W, shdzse Odzdgts j dz@ tejh jdedd MmdMmisj &g H(
(1.16), (1.20, w o dzw ¥ h dn fmw (IMUL6H fmldne dfitedy d3d dzd ded
HiesB dzf B 130 ¢ s®iih j lse dzv d&es ! O S OYHEG
fdzj HEeh jisk L Of dMOdzdes Bz © fyd dgo ts dzd w4

B2y ™)=Fm™, (2.8)
ﬁY mn+1 n+1 (29)
VALl (93 y )”‘”*1, (2.10)

T oM oy C&) Cévmn+1-|—m+1)_ Dsz+1)h' (2.11)
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J tcOMMdBOIstcd o O] dii3s?2  sMisOdetsea € j t= ¢
(m=0) L OHOY Isfqw tcOMmMt toj H dzj dzd J Is j o3t
G tc Odzd ydz' 3 Emdzse d v d3. S sl sdzj dzlsT )
L O dntej dzdetsylsd dzd LhOHL O Asyr@Yj. Is  RCdEsHdG j S Uzt
Of ftesC Md BOYJ ¥ Metslse j sMiseazs M jets i j1
Mzj Hizs h ddg L IsOf Od3.

1. RL EkZttOo(@jdgd b sHisd MlsOydtsdad tetso Odad W
L Oo d A tcj wdmis d

2. 0 dzOd&zsE d ydets d (29 tt Qaf dgizdzd s v o j C s tsts
y™ i ftedodzi ud dedj &8 § sdzz yj dedets e 5 dal
L Oodntej dedetsls d .

3. RL ©OL dtsifdsc s O dOwzdtyOs {fifds)tHlsjdaish j jlsdh
¢ st vify

4. 1T kEky & tojh jddvElnte ®aydifndaiy smwv § tsdzj
ZzO o tcj d3j dzomddy My dzts
ltesyjMmMm fsoltstew jlsmw H, =dP SIsStcts @t

[ Oo dzjRIAtgd dzj sB R tSH BSMIsd By dets o tsf
L OH OYd 1 H RWABOEOO 9 dzj dzd(Y.27) HI' ) U QY S S @ H
d du FtcOo dzi dzgd v 1. ) B ipBIswided 2 y( sz dzd Ists
HOo dzj dzad W . | teOdzd ydz@ dsd kM @Rd) q§ edgd IsH dz'fd
1 d28BOdO, dj s Hnse j(IEEs] s 512 Mazz@ a3

22y dimdzj dzgdzO% s H j 2 Stdzo jClsdods & f tof
ftododzd yd dedd d3 dzj W o dzs?2 toj OdzdL Oydd
Ny d BOJ BB MIs d
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ydfdj dedets ] RsH | zdtctse Odedj sty & d&j todz
fjtoj d5j dede™ &, Ghdetse Ocdedetsy O tojh jdedd
btcOo daj(tizj-21.6) @ Mz yOj §teddsj dzj dedw  dzgj v
BissHO dMEEMmmise j dedas271, 428d 36 J digHfipdssis @'
h O¢ 65, 180] sMkh jMise d&zv dztsy!  § tsq lSipklizi H (2 16 t
SL&ZOYOjlk fjtejrntH ¢ fddesddyuj NS dd
Of ftesCmd d&zOYd?2) :

m,n+1
P =epa)m v
pt (2.12)

pm,n+1 — pm,n _ u C'Q:ZDh d/mml’

mn+l o

mn+l _ ., mn 3 & a 3 smn+lg
\ Vit __gip9 el mEW B 0 L RaT™ G, (2.13)
Dt 8 R b 8 o |
CHFA = C CH% : h

lJ.T m+1 N (E) (:6\/ mn+1-|- m+1))h =DﬁT m+1 Y
pit (2.14)

-I-m+1 :-I-m _ [xc'&)c'ﬁ\/mnﬂ-rmﬂ)_ Dsz+1)h,

CHff 1 toj dzZOC MO Yydtsdads’ 2i, kKFOWMOQ B, S,: {f s s
qdzH j SO ftesdLotsHdlMw MEzdBddtese Odad j .
[ cteOdzd yj ddff vd DzQ,,,-t,=const o teOMmyy IsOAR 9 r
OdzOzs ¢ d @' ozsd |
a < min (hy, hy, hy)/c.
I dfMfmizj HE | BBt @i B 0 telhls 0o d dzts fiy

cOMftejHjdjddj IsjkfjttOskter, EkHto djls:s
[ O9 dzj dzd j d Ctdif tsdzj dzls’ M stesMmisd dzj
ZOyOdz' dzr o Efdzse dw o H dzw s j B j 6O

Msslko jlsmisoké hdn kwOs dzj dad 2 .
RL bOo(B3kzdtsj ssHisd MlsOydsddtss Oda
e sw/is!dny §tododzj ui ddd &3 ktOo dzj dzd "p) g€
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9 jtordzj d&5 Mdzsj G5 WCIsdo dats @l j atc Hdfp deds
fsday MiswesMmisd d @B MiSICwdgzY @Mt s omd d3d
fMdzOc Oj @13 of od BB daw dzd ! € sdzefyj oo OIs7T@lo dz’
12y &3 tej24dmfvydmdy jismv §tsdj Isj B te
f) dztsng+ 1. ltesyd M fooltstew jlsmw Htgs=nuEPts s
b zetstcdlsds MoatsHdIlsMmw ¢ orf f Sdzdej ded s fydzj +
fts otj d3zj dzd .

Cls O

I dzOyOdz' dz' 2 Bts dgFtes0, =10, LA Hd@Afs s v k&

Hdzw s ] &3 (IO lokz tas s Z@Miy Zyy stsds ¢ to O dad y ¢
(1.12)-(1.15). Ak dzS ydig(x V.2 tOofmyudls’ o O] Isfiw f
LOQadMmd iidsMis dzjHox" M dztsj tsls

T2' T]_ "
—~—=(z- zi)+T,. 2.15
iz i)+ T, (2.19)

T, =
] ojtendapy sz steso sdg Mdzs s
5l§:= 0ACZH@®JSC &3T.=H® 2 0 0 AC= 1AL
) dzdy dzj &3 Mdzts§yf S ZERBOstcetso B'P H ©
fsHBh o o] tende))? J3@3plsa] flzd(d I1sd BY J to
BSId,= 12 0§otedC= 1206 o3, TA=tOT= 18 0 0 AZC= Z{Ctafy
1 jtoj d3) dgde@lyj dzw j sqpw  tsIs 0 Cd3 ( Hdzj 9 dzO
H 7= Zupmante = 670700 C 8 (cdzzBddz' L Odzj ¢ Oc
COdd Yy’ ) @dZhdse =HE002900 Cd& (¢ d&zkze d dz
dzd ¥ dzj 3O dzls d 2 dzts B, 38 BONAZ;G82)] [Hte. ] .

¢ Is Of
1 5 W s to[dstode] ]

h(x,y,zt) = expb(1-2) - aT(x,y,zt));

(2.16)
a=3,89,b=5,84
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o yudfmdw jlsfw §hSemxp(tedr-2) Caeifls d
ClsOff
[ JIssHBdR MisOB dddL dte k30" jRM jfldshf e Offo t£ df j
ViulViviviwivim kZyy ssd3 dz02 HTdgde’. 7 f t5dzj 2
LIO9 dzj dzad § KlbdWdpvdzed ¥ s d3f sz dzls o j\W ds 5t
H] COttlstso" 7 CtSsticHd dZOIsOr L Of dMr 9 O sMmw

o Hphu, h% wg, My diu wg_ W (2.17)

X Xy w2 gz P

ﬂh%+w§+2£h&+£ha +IJ'\_N§:E, (218)

WX ¢ - W W g Wy = MY
MW WG, WS VB o Wy W 0 pacr, (2.19)
X cix  pz: oy QY 2Tz iz 2

4D BO MsOeBdddL ks j2 § 6f &Y Sdzj d
9 jCc0 MXIHT Ofld’ o Oj sMw kOC :

n+l/3 n

u U 2Lx(h Lxun+1/3)+ Ly(h Lyun)+ Lz(h LZUn)+ FE, (2.20)
n+2/3 _ | n+l/3
=L, lu)- L) (2.21)
ntl _  n+2/3
: Dtj :Lz(h Lzun+l)_ LZ(hLZun)’ (2'22)
GHJ
Fi= L)+ hLw] - Lp" (2.23)
1 H 4§ ! d dzd 3 J Istey nlstsyd ydz J L,6QL dat

Off S MdBdelzy s HWWjt] ydOd & j Od
(2.7).

bfftesSCid BOYd™Y LktcOo dzj ded 2 o frfotdsgHadjlsHiry
fMdzj HEZE P dd3 " Oc Od3.
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) jdor 2 HsB d2.2D) (ho@ds D dzad 2 n+d/apH j S

™3 2L (hLu™)=d* 1 u" + DXL, (2.24)
cHd, =LhLu)+ihru)+Fo.

]l AnsHwh(@24) o j tcOlsSG’ fJtedfdhjdg Mdzj Hizs

Lx(h Lxun+1/3)@
hi+1/2,j,k(ui+1,j,k . ui,j,k)n+1/3 - hi-1/2,j,k(ui,j,k . ui-l,j,k)n+l/3 (2.25)
h? ’
L,hLu)@
hi,j+1/2,k(ui,j+1,k - ui,j.k)n - hi.j-1/2,k(ui,j,k - ui,j-l,k)n (2.26)
h? ’
LhLu)e
hi k2 Cﬁui,j,kﬂ - ui,j,k)n LRI C6‘~‘i,j,k - ui,j,k-l)n (2.27)
h? '

YV Hif d HOd] §:
iz ik =Nk i 20 hiiyo i = (i thi )2,
hi sk = M jaai thi i) 120 oy = (o Thi i) 12, (2.28)
Nz =N 00120 02 = (e thi )/ 2.

{4 Obttds] (2Bsdidzd JJj ) dmols! o

n+1/3 Dt ( )n+1/3
Uijk - 2F[hiﬂ/zj,k Uiz jk = Ui jk -

2 (2.29)

n+1/3| _ 4x
- hi-1/2,j,k(ui,j,k - ui-l,j,k) ]_di,j,k’

Cchttts) ftojsBtOLEjMY o tOL dshlsdts]

X

X X —_ X
= kUi B U - G Ui = (2.30)

RL22f 5z yOj o St ¥ Wdydjdalst wHd&v o]
(2200 5dMS O tj " j dzd(L.5)k tc @O0 dzgj dzd W
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a’ :%(hiﬂlz,j,k); Clik :%(hi-llz,j,k);
X X

B« =1+a7  + ¢ k.
I &zd ydfgetlzeO s s d &3 M dmf sdz! L 52Q6kd R&) @ " tc

(220, O bOCY] kydlroeow MmjFgy 28] §tejH

Fi @(Ftrll)i,j,k =LoVjp + LaWj i - f(pir,'j,k)- (2.31)
1 HJ 9] [
(p|+1 K~ pi-l,',k)n
o)== P (2.32)
LoaVij k @)'5¢—-21Vi,j,k +L+21Vi,j,kJ; (2.33)
1 Viij+ik = Vi-1j+rk Viik = Viiyjk@
Viik = _gq 1k - hijx ‘=(hV*) ;
bty h g "™ h, R he o Y (239
. 1¢€ Visajk = Vijk Visj-1k = Vij-1k 9 _
LoV ik = h_gh 'klljh—lj' hi i1k il h R l)—(hvx)y- (2.35)
e X X u

Ikttt Me@3OPEEsE MdEdiek, sy OdzO dzts @

l sttt His @A) Qo § ©F ded 2 n+g/&n j ¢ f
a3 el (hL,u™3)=dY t u™e - oL (heut). (2.36)
[fjcOtteds] NBISYdEyssdaL £jshY o

n+2/3 Dt . (
u - Ui ok Ui ek - Uik

2
h (2.37)

n+2/3_ 4y
. hi,j-l/2,k(ui,j,k . ui,j-l,k) ]_di,j,k’

Hdzw Coltstsets St W% dydj dsr bEwOs daj c

)n+2/3 )

y y y —dY
= a7 kUi a1k +Q.j,kui - Gk -1k _di,j,k (2.38)

fpdzy wize hdj:
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a’; :EZ(hi,jﬂ/Z,k); ¢’ :Ez(hi,j-l/z,k);
hy hy

y - y y .
bk =1+a; +¢

n
i,j+1/2,k(ui,j+1,k - ui,j,k) .

)
hy (2.39)

N
- hi,j-l/2,k(ui,j,k - ui,j-l,k) ]

y 1 ,n+1/3 _ Dt .
di,j,k U

st Is d 2(2.22060 § t6 R dzd 2 n+d)dzH § C T
U™ - DL (hLu™ )= d? 1 u™23 - oL (L) (2.40)
[fjGObtEds] (240d0sjjdBdEgOL £j sy o t0

n+1 Dt (ﬁJ )n+2/3
u - k2 Qi ke Uijk -

w2
h; (2.41)
- hi,j,k-1/2 C-édi,j,k - ui,j,k-l)n+2/3]:diz,j,k’

Hdzw Cchttsets CwL WWdydjds' EktOs dajc

- aiz,j,kui,j,kﬂ"'bfj,kui - Ciz,j,kui,j,k-lzdi?j,k (2.42)
mMdzj HEzs h dj:
4 Dt z Dt )
&, k :?(hi,j,kﬂ/Z); Gik :F(hi,j,k-llz)’

tfj,k :1+aiz,j,k +Ciz,j,k-
i OL dzts s dz’ @Iz@ﬁ)fg%ﬁdzlscf

z n+2/3_ Dt . CéJ )n
di,j,k tu . ? ijk+t2 Qe Uijk/) -
z (2.43)

USRI TS Ui.j,k-l)n]-
l1tcOQor § WM dd dy ftedo jHy degdg" = o' N j
(2.30), (2.38)  (2.42) Bsy dets § slstetsdls: dMosHwW dL
COL desfisdz’ & btcOs dzj dzd 2 :
A7 = U+ &7 Uk + (L B U+ O U+

z n z n V4 n .
& U T (1- bl,j,k)ui,j,k TG kUi k-1

y —,,ntl/3 y n y n y n .
di,j,k =Uiix - (ai,j,kui,j+1,k +(1- bl,j,k)ui,j,k +Ci,j,kui,j-1,k)’
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z — .. n+2/3 z n z n z n
di,j,k =Uijx - (ai,j,kui,j,k+1 +(1- bl,j,k)ui,j,k +Ci,j,kui,j,k-1)'

IHOd dzj 2" j 5, 65 ¥tdsgk e df f bois)e stz d
OzOzse s GCtOdzd ydzr » EEfmMdzsea d?2 L OHOYd o
ut VX ¢ 2O ydzs L Of dmr 9 O smpw d o' yd
viwdw?! Vi

¢ s Of

H My sdz! Lo Odzgd J &3 f sdzkz y4 dzdzts G 5 f s

HOo dzj datft]-BdZOOCE ] 5 WdSlkdu dsdlz ot &) dz
p™ = p - Dt (Lu™+ L v+ L, W), (2.44)

) OO s MEh j Mise j dadzts o czd W | Is dzC
or ydmdzdlsj dz desets ftesyj MmO d HESHZY j dz E
©ZO h O0¢ § st-o"t=jDR[8edDt<h/f} wbkh jMlsobksls g
Z@&f. RMatHWY dL tjLizd' sOktse fid eyl dad !
ttOoder &3 25000 .

COflrd, fsolsstws lsMw HE Isjn f§ote, 1§t
dzj S slststetsg j EmMEkzsa d 3smisd . 1 Of ed d34 ts, €
ftod d3d dgw § v w-§eEY fdgz] ezlzv 9 J CIststc O ME 5

o) () <o, o)
O OCY] d dej sBaSHdEBS] bkfdsse 4 o' k|

ma; div(v )™
Iy ]y

Iy dzdud agie;, 1 §sdsydlsjd drj o 4 dzd u d dz’
9 Otc! dqtotso Odzd i+ o *HYtts JIHOj dzO R Is 10

' (2.45)

< €iv - (2.46)

¢ Is Off
[ Odzj BjilssHsd MlsOBdddL dokzs h j 2
qdzls j ctodieso Odzd ] IztcOo dzjld2g) wdzOls jotftedi &H]j jdzatzgts
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ml 6 Mojdki, o SCthttet?
cs fMasw s YWdSktfo skl o tcj d3i dad

C 5 BY t5dzj dakslt ¢

T3 m _ LXX(Tm+1/3)_ Lx(um,n+1c"]'m+1/3)+

(2.47)
+|—yy( m)' Ly(Vm’nﬂd-m)"' LZZ( m)' LZ(Wm’nﬂG-m)’

+2/3 _ pmHl/3 C

Tm DtTm _ Lyy(Tm+2/3)_ Ly(vm,n+1o-m+2/3)_ (248)
L) e fmmia)
T _D_tl_m+2/3 (Tm+l) LZ(Wm,n+1C--]-m+1)_ (2.49)
fr) e '
ltoj SBtOL B9 Odedy o' 16Oy jded?2, e H dg0O

IsjJ B J cOlskzter (2.47s(2.4P% 19 @ ¥ J ftcdotsHdlIls € ¢
HdzW tcOL dgsfylsdgr 7 EZtcOodzj dzd?2 olstetsets s
[ v § jtoSEt HEEB ddB47d RO Bt Aot dpjdsl
s jtcObttods? Wistdj
T3 [)tLXX(Tm+1/3)+DtLX(um‘”+1d'm+1/3)=dTX 1 Tm+DtLyy( m)_
- DtLy(vm'“+1C")'m)+ DtLZ(Tm)- DtLZ(Wm'”+1CI'm), (2:50)
tcOL dzts M ls dzts §
(2.51)

(st ftjsBBOLE]IMY o
- a'i'(,i,j,k-l_i+1,j,k +b1)'(,i,j,kTi,j,k - C'I)'(,i,j,kTi-l,j,k :d'l)'(,i,j,k

ME st WWdydJ dzls Od3q

X _ Dt mnel sD0 . x _ Dt ym Dt B 5
a7}k i Uil k OZFX Crijk = 1z FU-L], kG‘ZE bri ik 1+2(%.

X

[ Y fqdzjHES N jets HtesB @EG)s " OO (o f
213 _ DtLyy(T m+2/3)+ D“_y(vm,n+1@-m+2/3) =dy;
+1/3 +1 ¢ (2.52)
ayr 7™ o (T)+ oo (vt )
f sz yd 3 tcOL desilsdetsj o' 6Oy § dad j
- ad kT jenk FPY Tk O kTj-ik = 97 (2.53)
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e s+ WW dydj dzls Osq :

Dt mnu Dt y :Dt mn+1o bmk—1+2&

o T V i+ ’
h§ i,j+k Zhy CT,I,J,k hy IJ 1k h

y —_
ik =

[ dzv f sfdzjHdzj 65 h OG0 o (L), dzf igls dzts o3
-I—m+1 _ DtLZZ(T m+1)+ DtLZ (an.n+1c']-m+1) - d%;

2.54
dTZ 1 Tm2/3 DtLZZ(Tm)+ DtLZ(Wm,n+1('j-m) ( )
f sz yd &3 ktcOo dzj dzq j
aTl]lejk+1+bT|JkT|Jk Clek Jkl_d-lgljk’ (255)
9 (it QB{WWdudJ@Bf BEHEI IsO¢ ddd
z —_ Dt N+ [x . z n+ [x
aT,i,j,k—h—Zz'V\m,kiGZE’ Crijk = h2 \Nlmjkllgzw bl'ljk_1+2(£

1 600" j dfi@mtéd, ddf .zt 0o dzf4dr®),q4.51) d (4.53)
M EZyy sda dzO2H Jj dzder = G54 WW dydJ dhsSd)ed to
(453) BRZHEI Mdzj HEZE M ddB]:
ik =Tk rad kT * @b )T o w T +
ari T (- BE )T +Cf T e
dfi ik _Tuerm (@ kT @B 0T+ kT

d'lg,i,jk_TlnlerKZ/3 (aT|]kT|er+1+(1 leJk)T|n;k+CT|jk jkl)

Il ydmdzj ded v ftesHtsdzy O Isfyw H ttm=MEjn s t5
sBEkMmMdkzte dz) dzdzts e 5 I ) dzts ongd <Md3d te & YUHIEM d i ts or I
Is. 4 . otsL otcOk Of, I igw o gz@Y dzdzts?2 M- § A3’ fn
m=m+1.
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23y ddzj dzdzOv s s A grgztc dzts 2 S tsdzo j Sydd o
ftod oBj dgj ded j of dzj wo dzr 7 RjbtHBe wOMH j i d
fjtej Bjdeder 8 ) Stetej Sydj2 HOo

ydMdzj dedzetsj] ssH j zdietse Odedj sty B dsj & dz
BOdlsdd 14 Bdzd, thdss Oddtsj dO tjh | dd
b tc @zg dzqlM)-(1.6) 1) G tod dBj dzj ded j O3 dzj W o dzgse 5 B
ftosmistcOdzMlse j dzdzr o3 f jtoj d3j dede’ B M) § 54 teC
f5 fMdjHEkY " j gk 1008EEE 8318 ML |

§ +Lhm L 8 +Ral ", (2.56)

i ~h S,
2( ) = (Dd;)h 2.57
D (dp) Df (2.57)
(dp): pmﬂ+1_ pmn’ (2.58)

Vm,n+1_ \7 m,n+1

=- d . 2.59
5 R(dp) (2.59)
T DtC'ﬁDC'ﬁmeleﬂ)- E)ZTm+l)h. (2.60)

I B d&zAff)sfded =0 M= 0) o" ydmdwjlsmwv
Oy tej Hj dzj dzd j sj B jtcObkztedsets §dv,
(1.12)-(1.15), (1.8)-(1.10). st B tsdzj dzs'™ MCBtesMmisd d
ez dzj o &3 . v dMmdzj dzdzOw 6 j OdzdL Oydw O cdza |
fpdzi HEEh da L8O (M ¢ tcdafy dijededf I g2 MAJ
d ¢€O0¢ Mojk ddsjctedessOddy, d ¢O¢ (
1)1 0 fjteotsd3 {1s0fj] &OARBSHJILMY dzj ftsd

fsdzy MeWsMlsg C Is tstc dats ¢ (B.56 tc O 9 dzj dad W

2)t Offfpyudls™ 9 Oj Isfw f sdzj ds O dalRts fipldncfiztsio @ o ¢

(2.57)

s+l s N7/
(dp)™" - (dp)” _ p2(dp)** - bd/
Dt Dt
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) EmMsesdwdd 1J2B0k0 d&O ctOddyoOn
o' ftsdzdzj dets EMdsedj MAtHJ BRSNS O Ys
fiesdL o tH dls ] wz00 tniddsijdzd ndf sdz@ df§ detg
ptoj d3j dzad Hdzw StRftdyj dgs o jSlstste® MGt
LOCOdzydo Oj v, jMmdd o § tddzj dets ke

miad(dpm’nﬁﬂ) _ (dpm,n,s)

CGHEO-dzj SslssteOW BOEZOW § sdsy dlsj d! dzo
] sfdzy o' f Sdzdzj ded v & M(@&E&p df v e Gai df
(258) 9 " YydMmdw j s HOexdkilded ] 2O f)dztsj
p"t =(dp)"™"* + p™.

RL bkteOd2dB9) didswzz yOj sfyw ¢ tsdyOlsj dz! dzts
disj tOyd ts dzapld3 Higk s jo to j] dZjnizdzs ¢ 5 M dzs W
4)1 Yy o5 tcj(2.g0)Xdy wh Octsds f tsDt o tojd3fydzy j Is iy
sj B j tOlkter dzO® ontelj Bj dedzts 8 ) dzts
ltesyj M foltstew j sy HG -t scstetse s

dbzestedlsds MotsHdkMY ¢ orf § ts5dzdej dz2f2dzQ@ s
COYHBX fndzts § i ts otcj &3y dzd, 1 dgsl ¢ h j figdyb
dzj Msdzj desd v Odz! des fsd § § tsdgj ) HNESUB ) lslaP | L |
o ydfidw jlsfqw EZtwOodzjdedj ) ZOMMsdzO® H dzw
5C sdzyOlsj dz' dztsj VY. dfjls@f§ tsthsipls ds w B j L d

lted tjhjddd LOHOY K&BtsHjdazdtese Odzd W

<e (2.61)

1 4 dBdzd o JMmilsjMmlse jdedar = jtoj dzj dede” 7 f
fdzS RBRY O Ode stedlsise dMisd L so OdkOMm!
njilssd.

1HdM! ftejHMisOs dzj des Y dMOdzedJ d d3d daed
9 C(tltstesdd HOodzj dzdj, BO®L S gl H j dgw dsdj gk
| 2] Bj s Otedese s Bl ¥ BO, € &Y sdzj dalsj’ dzls
CeOdzj 2 | dzj B dzsOp gz 2Md)sB 9 BQ j dastacidzj -
f OOddzj dz' dz' & yH)dgshHB sy -(9 yj destej ¢
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xf) s df) @B Yw (9 yJ dested
xyY. tztf i & Byl df Mz &8 ¢

f Otc O dzdzj dz' dz
f Otc O dzdzj dz' dz

11 11

A i+1, j+1. k+1
z ¥
W Tkl
! T
LK
7IK i1 K

"1k

Sk

Y Ay
il o /
e |

{ {ME2AGS dzj d3j dels Otedzr 2 GBI Y o5 Mjssydses §tsflstod
L dzj B dEls© B Y GBOVdP Ui tsTi 6O, e w L Sl i d
C s Cdajvialej Clste O WS sl tr=i+i J=j+i K=k+i

AZ

Il H]COtlssoas?2 Mdmisj di3d S BteH d dzOIs t©0Oo
By dzs L OH OIs! 9 9o9dH]

T ox=h- 2 Do 1=on. M (M- 2px=X,
A g -
I\ o ~
we | wz%-%&m Dy>0, J=01..N; (N-1Dy=Y,  (2.62)
I -
1I zK:%-%gaz, Dz>0, K=01..L; (L-1)Dbz=2,
g -

GHPx, Dy, Dz-tcOL d3j to " h OcMs &N, Lip julsfMdizs w yj J €
O tc ©9 dxj yed2¥ -

r dzw dzOG dzW H dzts s d yd mdzj dedzts 2 te J Odzd
i tocd 54 dzj dz’ ddzn § S mr ZHtsB dar | H dzw |
CsdBf + v Isj tcdzlz ® ftos6 tcOdRzRE O OdzectstedlIsc
Y J dzls tc j 1 dzj o3 dzls Otcdzgs G 5 j dzsBH I8 i@, M A QW te
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s5j B j Ol o WL Shsls gt Oo dzg, ded f dzh j S f)r B
ftosty dmder &3d &zOIs d dzf) S Kf B3y OB LzcttanfCRady'd-~S, " k.
sOCdd tBEOL Isikt]l dggORHEEH (5 I 2 &BS  &Bj pdH &
+1 (¢ d Mk @B)S dzOR sH dlsfpy @ deweki-& 6 & - d dzH j K& )
(t d Mk &Bdt d Mz &HE

= L & L = L & L =) K+1
= We— We— == k+1
& - = - = .T = - & K
i n i i
= We— W == k
& Or & - & .p = - =) K-1
i i
— — — — k-1
i-1  I-1 1 T i+1 I+l
t dmMzaAE ¢ | MissdzO- Y H § dzd | d dzH | Adids o s 16 tRY dz@zff Wz o dzp
M steBiMsiEgOMY S dztsy § dz 9 YJ dzlsteOrn f dzsmE sMmisy 2, s
lwi Csfls! dd B@%W;TWEIBE@ISMW 9 YJdlsteOr 1 dzj d3j C

i=lil =i+l K=k+i k=Kil

1 Of ted d3j tc, o d3j Mlsts 58" jwiicdd OBt
bHisB daj § WLJd(Mipdsd Miz2asS . . o ©Bh |16
Is s Yict®,j+ %, k+% dzO - s lse yjdestej wyj2¢d d
¢ OIGIK.

L teOdsd ydz' j Efdztse d Q.58 dztzv &z & O n dzf) dzgf vzd 2
HOo dzj dzgd 2 Wo dzws sfyw fydzj(R.5Pk o dbjOK HEFPRME O
b fydzts o d V™" hddtinls O o w sfqw tsHd dzOS s kg, tojh
f) SHdStEsHAG & c¢ttOddyd &d bkhdse dw &d.
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& - & » & » & » o |[K+1
— — . . k+1
K
& o & o & o @ o o
1 1 P 1
= W = | - W = ke
& o @ T- & .ﬂ & o o |[K-1
v v 1
E=1 W o= W o W e k-1
& o & o & o @ o o
j-1 J-1 7 J j+l J+1

{ dMEZ2ABES j MistsdzOR sy H j dad § d dzgH j CdiTts o s 16 tgY te@f tz®b dzg
e steedeedOny sdsy j d o yYjdston §asmStsmksj?2, 6

IwiCsfls! d, Tds jHigfejlf@Else ® sy o yj dlsteOF 1 dzj d3j
J=j+ i =il K=k+ k=Kii

[ dbtsH tjhjdzdw LOHOYd 1 4 2 30dz0 s dzt
CdzdcQ3] ,[ Ctslsster 2 mMetslse jIsMisealzj s Istc j B
s st A3 - OBEFE cOH ME 56 5

A Fr(wlon= P os (263

GHJ-wOBS iz IsOvY ctOdzd yod B &ZOMIsd ¢, -9
o J dzdyd dzO f dzsh OHd 9 H t5dz! 4 . Y Is €63), ko
z tc © 9 dzj (&) ) COYHB2 Is s y¢ J My lsSd dzj
tej M j dedp)t GdzQ o j dzdQydedzlzy s Ols! dL tej " j dad
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s ~sHl
a Gk
W

(2.64)

DG 2 TMANG

s jMsdetso Odzdy L OHOYd 1 J2dBOdZO H d&v ¢
HOdzj j2.42 .

1 sfdzj or yd mdzj dzd w C i3 sdzj dzls e to
Isj i3 j cOlskzter 5 Mnj &y MsOBddzdL Jtelzs h j

Yy d pdzj dzdzOW o j Odzd L Oydw o' yPfipdzj dzd 2 ¢

+ Dt 3 +2 +Ya Dba m+ + + &
Tlr,nj,% +h_é%1i+1,J,KTir+TL,éK - Ui,J,KTi,rg,ééQ' E?Sljéx - 2T|mJ%<é +T," b §:

1-17 K
X
Dt Dt
—_ m m m m m m
=T 5k +h_(vl,j+1,KT|,j+l,K - ul,j,KTI,j,K)_ E(TI,JH,K - 2T 5kt I,J-l,K)_
y
Dt m m Dt m m m
- _(Wl Ik ok Wg T ,J,k)+_2(TI Jka- 2Nk +T, ,J,K-l)’
hZ hZ

o

+ Dt 2 + +2, 5 Dt + + + 5
Tlrg,% +h_é%'|,j+1,KT|r,nj+%K - VI,j,KTIr,nj,Zég_ F?m B 2T g:

I J41K 1ak T h a2k
y y
" Dt Dt
=TITJ,% +h_(vl,j+1,KTIr,nj+1,K - Vl,j,KTlr,nj,K)' F(TITHLK - 2T k +TIT]-1,K);
y y
Dt Dt
1 1 1 1 1 1 \_
Tlr,nJJr,K +h_(W| ,J,k+1T|r,nJ+,k+1' W|,J,kT|r,nJ+,k)' F(TIT;-,KH - 2T|r,nJ+,K +T|r,nJ+,K-1)—
Z Z
me2/ Dt Dt
=T ,J,é +h_(W| JkH |r,nJ,k+1‘ WI,J,kTIr,]j],k)' F(Tm,mf 2T|r,nJ,K +TIT],K-1)'
Z Z
1 HJ M
1 1
Tisk :E(Tl-l,J K +TI,J,K)! Tk :E(TI 4J K +TI,]K)' (2.65)

[ dzv dzOf e @ 22 OdlePIzts e d ydz' j ftej HMIsOo dz

C

10 ©OL dzj My dzdzts 2 d fiply ABEESy ¢ tyytRd L ts dzls O dz
Cobtsde L tsBOYY dz2 dzO ftoj Hils O dzj dzdets A5
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ftodddf Ooddw o ydMmdw dzd ! fpdzj Hiz¢ " dd3 ¢
M¢ oVl ¢ tc BilzE2y jL OH Odzr EMmMdzsedw  tod dzd
IsJ. u=v=w=0. 5 B8CHQ =-Uyox T W, =-W,-
r azv  C i3 Bded dglsf'mdzy dedw dzO Gt Oded yd
4t dshvishy jel)figo ZfssmENH distsylkz &
sftcj HY dzy dedzets e v (l9j, 9 sys 4y G OC

{ftejHnjdjddyveB30NMdsd@UArrvir ored¥HdL
real, dimension (M, 1: N, O: L) :: v

[B&OMls: ©f @l BgGlEdiks vijtioRhE OW :

X =5 - 18Dx Dx>0, 1=01..M; (M -1)Dx=X,
¢

&
|

Wvli Y, (J 0Dy, Dy>0, j=L..N: (N-I)Dy=Y, (2.66)
oz =8 - %802, Dz>0, K=01..L; (L-1)Dz=2Z.
i G +

[OmMmufe , :, ), 9 Moty GYJjte H! |, s to

ssys Odkd, dzj ¥ O d d&3d dzO Gxg O ddd Wsjo Sy j dz® tad
Is sy & Odidl, TKEL) d byt odd, dzj ¥ Oh d d3d L
2O f tc O dyjddz(PNL K.,

[ OmMmd(iedK) o AJtlfitdArrvir L OHOY MW
sSBtcOL 5d3:

real, dimension (1M, O:N, O:.L) ::u
[ B dZOMIs! s ] B dzg dzst MEBtetsMmMisd IsC

x =(i-1)Dx, Dx>0, i=1...M; (M-1)Dx=X,
%@jy Dy>0, J=01..N; (N-1)Dy=Y, (2.67)

%g[)z Dz>0, K=04,..L; (L-1)Dz=2.
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Il dhimlse j dzdzr W( : BOMMdo tsf tcj HJ dzy dz o dzlz
sy oBd, dj > Ohddd dO c250d2d UsjOCe j dz® foiat
Istsy<¢ Odytfl, {:N-1) d byt odqd, dzj ¥ 0 d &3 L |
O o 0o dxjddedMd N).,
[ ommwfiedk) o Aft-WttfpArrvtr esoetHdlsMmY 18O
real, dimension (QM, O:N, 1:L) :: w.

-1 7_; i 7 itl I+]

1}:}?
HF.};?\:‘—_]JC X ”F.+J,_-?\-"‘-J
&,H—J
hy, . o |J+]
h_ 1j+1
Al % j+1
U. 2% pe X, .
i1 B i+1.J J
x j
. .
1j
J o |11
J-1
X “F""J_\ 3
11}}: c”f"'_!,:
“r'_,fx 1;?'] x”;'-l—j_\]
Bl 7 T T T 77 B2

{ ME2AEE o £ ) todzgO™ t©OL dgj MY dgdzOW ) Is G ¢
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[BkOM! tfE]sBEididls' MNCstshisd fd

18>y Dy>0, J=01..N; (N-1Dy=Y, (2.68)
=(k- 1)Dz Dz>0, k=1..L; (L-1)Dz=Z.

=5 - ng Dx>0, 1=01..M; (M- 1)Dx=X,
y, = a
9

a
¢

—) =) =) —i——> = ()

[ B dZzOMIs! sftcj HJ dzj dzad W Isj &3 J cOlskzter |,
cOL dzj MY dgdatWY g ds L HJ 2O o dzOYOdzj(2.629.L H
[ ©Mmdrel,J,K), p(l,J,K)  hl,J,K) , o APUYNAqU v &
9" ¢ dzW H J keal dine@sdn(0:M, ON, OL) :: Therm Press Eta

24 vydmdzj dgdes ] toj M jdzedj SCtcOjorn L OHOY ¢+
ZtcOo dz] tz® ) f) s dzO

241 1 OHOYO 1\ jrAdds@dezj Hdzv EktcOs dzj dzd

Fdf cso j6Cd ©wOBSksmyfsmese dsmisd ©OL
fecctcOBE ftodo dj COdsfi! &sHj d dsj oY

P F(xy,2)=2b C'b+ 2b Cﬁx2 +y? + 22)] @POHyHz). (2.69
dqdsj s M jj 0dOdsduimMSsj tjh jddfjts fif ldsizss
cteOoddyd & bhdss d2)

2,,2,.,2

F. !l F(xy,2) =", (2.70)
ydmdzj dzdztsy tjh jdedj HtesdL otsHddzsmh! o

f tcd=0, 0¢x¢1 0¢y¢l, MsOo d dzs:' bkfessadi [ d
F (x, y,0) = €2+, (271

vimdzcea dwWw 1 42 BORZO MisOs d dzts ! dZzO0 ofMmMjr

ZO cettodL sdzls Odz! dzts 2 £3Lc B¢l OGylO dzd, 1 to

UF (X, y,l) =2 eb(x2+y2+1).

nz
ZO BSiBdLEOHd) ' » ctOdkY s CEBO:

(2.72)
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O¢cyc¢l 0¢zel

HF (O, Y, Z) =0: HF (11 Y, Z) — 2beb(1+y2+22).

o > 2.73)
0¢x¢l 0¢zcel
HF(x0.2) _ g, HEOCL2) _ o gl ave?) (2.74)

ny uy

) od d3j dgv zOf' dlsjcOydsddzory M5 j B0 f
RIsjteOydedzdzr 2 §f OOz Iste o™ BdteOddzipw o -
[hdBCO dO OOz dujMSd wj"jddd, o

d:TﬁﬂF vik - (F a)i,j,k" m‘?‘d(Fa)i,j,k‘zl (2.75)

Msmls Oades@o  z0 MmfjBS] 6471 64) wyjjc.
stcdlsjted?2 " AatHO dL dbjtOydtsddsets i
e= rln]a[< Fis’j’k = Fis"j%k‘<5('10'8. (2.76)
1 Hd M (235 o dzOyYyOjls dsdj te dIsj t& O Ysossuddast:
OzOdzd Isdyj Mm¢< 5§ ted M j dzd J BB Hj dz! dats 2 L O
ftoesMistcOdzmise j dzdzes?2 MjlsCd © Ho O t1©c®OH OB
OfftesCMdBOYdd Edj dz' " OdzOMm' f tod d3j todats
Il rydmdzj dedw ftesoatsHddzdm: dO Mmjls¢Oor (3
v udd s

242 1 OHOYO 11 j2BOBRO HA&zY EkZttOo dzj dz

[ 2w tsftejHjdjddy tooOduspfispyd o v Odgjdst
OMmh j§dj dedw M € stete] Oy ddij2s BH-AsoHdFjdRlE] Wis | (
142 8BORZO H&Y EktcOo &.dzd\vd 3 jz OfintdnjsHiAPls o dzj
sjMmMlsdttseo Odzdw OdkestedlsBO ydMmdzj dzdes e s ¢
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H dzw ztcOo dzJ ded W 1 2 O fipn sQized dzdg® d ¢4 fmIsPds
fteJH" HEM jes8 ©OL HJdz®ORe: Istday d2ts dzgf @tdafs @3,
Istey m d34 tc dzts 3. l1 jtcor J HOO 90ttdOdzlsO tOL
dimraBHW dL MetsB Oy J dzd 2 dzOG dzW H dzs s d
1 MY Jtod &34 dzlstso .
ID-9 Oted OB M iz Istc J dzs B H J dz! desy Bkt Oo dzj

2
d I:§>():2b[1+2bx2]ebx2
dx
dZzO0 tilstc fJudzq ydzajsk H dzd dz" . 10 cteOdzd yor Mmls
d_F:O, X:O,
dx
EE:2beb,x:1.
dx

(lsO LOHOYO ddijjlk bktoydksj O0kOoddilsdyj ns
F.1F(x) =€ +C, C=const
] OtOd3y ste L OH OOV tOo dzr d3
tihjdd) @ORGH]ESN f&Kimes =MsofY e
2O OdOddsdUujMSsd tihjddd, sobdhdj dd
d=maxF?- (Fo)|,  max(F.)|=1
SBSL ZOYj dz®(v OB &HKO d MsMlsOo d ZO &O i ls
Qo dz' d5 4 80 , dyp 53P4@E y d dziz
stedlsjted?2 or AtHO dL dljtOydbddsss

EMisOdzOo dzd @ Odzd My ¢ 5 EHodzse ¥ K s Bdzpi d
ssydssmlsd, CO¢ o GHht®jds2, kOS¢ d

SBGL dZOYj &z @ Ols Gl &Py @8 2@.3) O o j dzd HERES 2

max‘Ff- Frl<eg.




77
[hdBCO i tod fjtojnrntSH] ¢ dL d3j dz yv
Edzj dz@ " OjIsfqw o MmMtstslse jlsMmlseadd M § stewHC
cOL O.
2D-5 Oted OB M sl tej das 3tsH j a2 datsj k0o dzj

P F (x,y) = 4bC{1+bC'6x2 + yz)]C'éb(X2+y2)
9 JHdJddydtsdt So90OHKBOIS]. 10 oMmjnr ¢tcOdzd

x=0, 0C¢ye¢L
=2be’™Y) x=1 0Cy¢l

y=0, 0¢XCL

Er% Er% Ert % |5
Il

@) y=1 0¢x¢L

Cls®O LOHOYO ddidj jIs bsydts] O0dOddIsdyj MmE
F.1F(xy) =) +C, C=const

t OMMd3Otcdo O diisj 1+ dzdzdf s yj MStsj kEZteOo

f OcOB sdzd yj M¢ s Blz :

“FF:DF - 4b 1+b(6>< +y)]@b“y)

d tejhjddj &ORGHJEsMN: fklsy & MsOyd
dlsjtcOydsdds?2 Mojdk fMlsOsdddL deks h j 3
f OOt gy JIs M Mz " OO ¢ 5§ didd € Isld p dizd
b=-20. RISjteOydsddz 2 §OGOdRjIkte o' BJEC
LSy jioddsj delsse; ot odbklstj dddr kL &OR
o' BdLOdsh' [HRfeL® &0 O0dkOddkdyj NS sd
fts5 ¥Wstedglzadrd (

d = max
)

Fis,j'(Fa)i,j‘s r?‘?){(lza)i,j‘:l

5B 5L dzO Y jogdz@® OBAER.YO d MsMisOo d 2O &O fjls
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d,p, =1,540°
stedlsjted?2 o' AatHO dL dljtwOydsddasets i

S s-1
”ﬂ?x‘ Fii- Fij] <.

3D-9 Oted OB M B Is ts | dzs b dgtOw iz datits
D2 (x,y,2) = 20 B+ 20 + y? + 22)| @07V +2)
o Ckej Mt MtStods? 0o ds2 jHJdd2Wl
LHjfM! &0 oMjo cwOdYy: MBOOs dddn! &Mt
1 20 dzdy dej 2 d o jtrdzj?2 ctOdze¥ R :

W z=0, 0¢x¢1, 0Cyc¢l;
W4
HE o epléy?+). z=1, 0¢x¢1 0¢y¢L.
Hnz

1T 20O BtsCtceorn GtOd"r ©r HJ d&zj dzdzse s tsB I

¥y x=0, 0¢y¢l 0¢z¢l
X
HE _ opehary’+#), x=1 0¢y¢l 0¢zCL
LIX
Wy y=0, 0¢x¢1, 0¢ze¢l;
Ky
W _ o gpand+2). y=1 0¢x¢1 0¢z¢l
My

Cls®O LOHOYO dd3dj ils ksydtsy OdzOdzdIsd ud
Fal F(xy,2) =™+ +c, C=const
 OMmMdB3Osted o O Bts Lazdzd f s ud M& s Iz
f Ot OB sdzd Yj M S 5 Bl :
% =D%F - bR+ b + y? + 22)| @V D)
d ted M 4 dzd § zOR tsH d dzts fiy ! fkzlsy &3 MlsOyd

dlsj 0y d s dadats 2 nj o MisOs ddzdL dqolzs h
dsjcOydoddzsets § OOk lsc®, ¢ O£ Bdf & dt
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LSy jtod disj dels Oz dzes; ots o dgklstej deded B ko
f sd&zOc¢ Odzts fy! ) dpcd®jdgnssdp. [P dBC O O O dzC
wjh jddd, or ydmdj desz®@y ft5 WstedRlzdj (

d:m?ﬁFis,j,k - (F a)i,j,k" rif"jéd(lz a)i,j,k‘ =1

sBtsL ZOyj g (OB WPRPO d MmisOes ddzO dzO
o j dzd yadfydzlz, 8 52 L 00 Ctodlilsj ted 2 9" ABHO dL
ftetsyj MMO d&zO HOddzs2 Mjlk§ j:

TﬁjF Tk Pl
Il ftejHMmMlsOodzj dzdzr = IsOB dzd YO~ :

Nx, Ny, Nz - tcOL d3gj te" BZOMMdo tso Is. J .
Mstslse j sMisakzs h R dOfttOo d&zj dzgdwv n, d&O ¢t

ep-f O3] Istc MasHdBsMIsd disj te Oy d ts dadats c

dp - BOEC M BOdz! desj BlsC dzsdzj dgd i sl O dgO

ITER - S sdzd yj Msoats dlsjteOyd?2, f slstcj B t5¢
Ctedlsjtedw MmMnotsHdBshilsd.

] f smdzy Hdzed = H oulxCRB APEREPdz g EZR.)O© Mts B tc C
tcj L Ezdz! sOIsT tcOMmMyy stse dzO twWOL dzd ydz' ~a& .
Edzj dz' " jdad j I3 teOL d3j tetse Mmjlstsydzsr = h Octsa
) Metslseo jsmMlsadd Mt olstster &3 stV HC A
OB Msdzt Is dzO W tcOL dzts fyls ¢ Bj Y HE O dzO dzd Is
L dizOy j dzd W @3d 0, m=1,2,3.

1 t6J HiNls ©O9 dzj dzdz" jy didnjdz]dedz’ ISSO Isir € MG © B dzd3y)
21T v OB dzZ@3) O H | Bsdzmistcd ezt Is HBMIs Ols 5y dzts
ydmdzj dzdzse s Odzg tsted Is 3O .

<€p.
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s OB dANPJLEd SOIT oGy Guds) (SlHDdzts d3j to dzts 2
NX €, dip ITER
120 5,00E06 6,058E03 25
240 5,00E07 1,554E03 65
480 5,00E08 3,941E-04 185
sOBARAIPI L Edz sOIsT {toCheyfAudds) (H20Dz d3J tc dzts 2
Nx Ny €0 d,p ITER
20 20 5,00E05 2,630E04 55
40 40 5,00E06 6,212E05 125
80 80 5,00E07 1,501E-05 280

OB MNP LEd O’ {@@hadddEs) (IS 5 &) to dzts 2
Nx Ny Nz €3p dsp ITER
20 20 20 5,00E06 1,292E04 70
40 40 40 5,00e07 3,223E05 155
80 80 80 5,00E09 7,851E-06 410

L O

L OH

L O
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25 stsdBf dzj S fosdteOBB OMyYy SO Istey 7 d3j
1dBdzd © HJSCOtwlstseor a Jjtej dzgj dz

st dzj € My ftoesctcORzdz toj Odzd L 59 Odzr (
AJtut ®0. I 7 5dzdzj dz' HtsB Q9 dzj dzdwv & B
Csisf dzj € MO ftesyj HEt odLEO&dL Oydd
Istcy m d3J tcdz" § i tsdzw BsCElzls B' Is'D-tetPptc 6 fj) (3ts
gL sdzd dzd v = . l ey Hizte? odLEzO&zdL Oydd
Csli3f dzj € iy f @ qUckD@BT tc 1 tcj HEzMBsSISte | dats
toj L Zdzt OO Iiemisd@ sd3 HdMEJ M yd dzr & HOdz!
ftesHtSdzY j dzgd W tcOMmyy stsoe . ] ots G tc O d3d3’ )
LOYf dMOder dz2O B yda' » d tw6OL dzgj My dzdz" = M

stz dzj € My ftesctcORzdz MtsmMisswils dL ¢
or ydmaziMed-B | 9 dzsdz&B1E d dIs| § . O ddztse s tots
tcOL HJ dzy dzdzts?2 f Odgw Is+ & .

r dzv tcOMf Otc O dAdaj Oagf 0o OQWzff " O L 3" = M ¢ tod
HtotsB dz" n h Oc¢ tse, fjtoo tsdzOyOdz! dzts B' dz
Oz stedIlsd3 § OtcOdzdzj dz! dzts?2 MECOdzW tedzts?2  to
LOHOYd 71 dqtednr dzj 9 JHJdzd ydetsdz € EZ(R.69), H
qd3j 6 hj2 OdzOdzdlsdyRing.sj tejh jdedy

v i Msdtetse Odzd | smizh j Miseo dBM4dlif 4 dEp
st tsdzts ¢ g8 AzF4, @332=18, £232=16, 3 232=12, 3331=9,
23232 =8 (fMbsdBjy 3 o IsOBd&dyOn)Lla4143, Is
58231 =10 Y1448 M7, P231=14.

lted MteOodej dedd o tcjoesd @, 4S80MuYy BPLzY
LOHOYd 1 dmd8 dzff s dg® o] dzd dzO 3t =8O B 1) Y8,98 ts ¢
d 29, B8122016 d 2380f zBHO© &> y(d fydzw dzts iy -
o hjMmkts?2 ¢ tditsdt j) sy aFn.0y wistej Lz M6k dzE

Csdzduyd Mse fsyj MMse; EkEMSstejddj, (6
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L Of 1) O-&6 C 5 drF dz€ | It 6 ke gats b | dzq’=cjt—°.a ] iy tscliy dz]

Milstsdze y 4 McOo dzd 8 O Ismw f sdzlz yJ dzdzts §
Hy dcdzmisted sz W Isd &3 MOd3r o3, L dz2Oygd dzd v o
ydmdzts Btsdzt " j JHdddyr) dJdzd fesdeter " O

SOC ssCOL"™ @Ok BIs 'tc j tt @ MPyYHsPREO OB dzR.§)O
z ¢ dzf § dzy MGE sdzt € 5 Btsdz: h j-o duds@izdit
fecsdmMrtsHdIls B &ZOGtSHOKW BtsdzjJ B hflO@EyAs
ftotsyd Mhtstets o, Is. €. M keoj dzdyd dzd j o5 ¢ s
fesf steyd 5dz0 dz! dzts dzj dz@ h O Isyw B dztsC d
COYHT &3 WHTttdA.

l H]jCOtlstse 52 mdmisj d&3d CssteH d dzOIs
Cdif dzj € Mr o6 tc ©AdZA3.
DstBRf dzj €M fesctcOBdZ tcOMmMyy SO IIstey n d3j to
) f 4t d3J dzdz" n C 10 Q & dcAsts palzdkets Mifls Is | dzy d O dzé
LOodmwh j2?2 slIs HOodzj ded4dl d s di3f j e Olskzte”
2)s s d3f dzj € f ctsc tc O d3a3 ud mdzj dedets ¢ ts A3t
Ctdod Cydd 9 RO dzls d 1 4 Bdzd i fedd
tcOMh jfdzj dgdw M Ctstt@pl.ydj 2 HOo dzj dzdw |
3)s sd3ff dzd € M f ctsc tc O d3a3 ud mdzj dedets ¢ ts d3 s
Cdzo J S Isd o dz' ~ ftesyd Mmtsoe ) B3O dzls d d 1 -
tcj OzdL Oydd d3d IstsH O dmScEmmis e | dadptds2As o '
CtsteHd d20k O~ |
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v OB d24j@tcOo dzj dead § o tejoels] 22ff, LDMMBY FBEBBGC O M ot d3
R@=12, 16 d BA2FclkES On;
LOLB) | giitsydHO
tcts Y j ftotsyy H dzw . - =
f ydm f 65 fj Sk a—nC/nO t,
0 8 23 93 9 78 78 72 127,43 - - -
1 12 ¥ 89 |a® 7872 80,57 1,50 1,58 1,05
2 16 83282 |3B87B872 48,58 2,00 2,62 1,31
3 24 B3P2 | 3848 72| 29,38 3,00 4,34 1,45
vOBdRSNOttOodzj dzdJ otej d3i dzd MUd O dzO 12 Y slstsG C
f sls sB=A2;
oLl 1t d3tsy dH O,
sisdzc[_lu Uisq’is(t HOsz?zr fn.lu-tt;(lzf_r]giste b:t—o b/a
ftotsyjmlitsyd H dz i Ckd a=n/n t
ftetsyd ¢
0 12 3R 2n 4837872 80,57 - - -
1 16 4525387870 48,58 1,33] 1,66 1,24
2 24 4730 368 a8 72 29,38 2,00 274 1,37
s OB 26D Oo dzgj dzgd j otej Bjded MujlsO® dzO 16 {tisiS OR
t OL &3l e d&BY (5% dH O,
sdzd yj jusftsdg HOMW Hyjtso|2ME B t,
©fesyim{fEsyy| K& i Cpga=n/n P P8
ftetsyd c
0 16 452n|387872 48,58 - - -
1 24 473036 a8 72 29,38 1,50 1,65 1,10
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251 st®RfdjCh fesctOdd €OMYY 5O IStV
BOdzlsdd 4 d&3dzd o § Jtoj 34 deelz’i L Is¢stc@d § n
fslsjdydode ] swLCwi: s, LOadmwhj?2

Hnj BOdse dzs? ff oisE te O BB
I

Al OHOdzd ] dOyYyoOdz! dese s tOMY(LIiH j dzj dad W
B.l r ydmdzj dzd j L dzOyJ dzd 2 owLCsMmisd, L (
oL Iy dets, BIs HO9 dzj dzd v .
I

[ Mdetseo dzets?2 yd ¢ dz
Al m ydmdzy dzed § IsJ B J§ t6 OBy d dzffl.29)H dsO eind2 jj c
25 MsOBddzdL Jqtelzs M j1BOL.f sf t @0 € d |
B.1 jtoj or ydmdzj dzd J ow L CtsMmisd d 9" Oy
FtcOo dzj dzd v L O oRAQtafjRefligis fnls d :

l dzlz Istc j deded 2 yd & dz
C.[ftcjHjdwsE Ismw C sBYf sdzj dzls T 9 j Clststo(
ddzls j ctcd totso Odad(1.21) (A.23) zj czif @ dzd Y dz' &3 L
(1.31), (1.33), (1.35).
D.fftcjHjdYveElsMw CtiRf sdzj dalst 9 j CIlststcdzsc
ZtcOo dzflde)iX1.19) M & M dzts e1L.BO), dd32), (1.34).
E.l "™ ydmdzw s Isfypw C BB sdzj dzlsT 9SO
V=>b3y.

Flteso jeCOBEERY Bladzso dw Mo tsHJ BsMlsd
fslsj dzyd OdzO: (2)dfde diz fgaftLasdsistetsds U>0 ¢
ftetsyj HEte® orf ydmdzj dzd?2 Hisalsistew jIsiw
stsdzjy odezlstej dzgdzj 65 yd ¢ dzO

Gl ydmdavs smw omMfiskscOlsj d d'j § 0.0
CeoO% duj msdj Picjzy IsBd] &d o) C st
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Isj B3 j tOkztr |, HO9 dzj dzd W , ow L Ctsfmisd,

f OOk Isfsdndzy U 6BA dOYYHAOE] dgd v § ¢

ltesdMmMeatsHdIls LOfdMm! twjLEzd sOlstse .

stsdzj y shdetse desects yd ¢ dzo

J COYHBS2 Istsy ¢ J ftesmMistg @zt & @ilc s
HdWW jtej dzydOdzy dzr | EtcOQodzj dzdw L Od3j dgv ¢ s
Mtsc dzO ) dzts e J d3d MlsOBddzdL dtelze h j 2 f ts1
cifslstsC Oe fs fomMistceOdzmlise j dzdz™ d3  J to g d
ZOL " 9 O d3r 2 HtctsB dz" d3 h OG t5d3, ZHtsB jdddz - H
ftesce tsdzts € .

] ttsG tcOdzA3T B dzd ftoeslsj Misdtctso Odgr C
s dBdtmMS 6B M jtcC B+ 8 Is] tcdzls G s Y4 dzls
g tc O dzj dzd 4 d3:

s d&zOMmisj el I:sdf  j tOyd tsdedgntOSiyBmlils j d30

J Ud ted H! £ S W RMIZdIRrm 17.02.3).
s s &3 d dzw-Istslt®arallelStudio XE 2017 Update4.

J]dBtcdHdzr 2 C OB j GRW: [ JtcOy ReadazOw
EnterpriseLinux 5 . 4 . JyupPw PaRBIProll.1.

s 5 i3 d dzw-netlcCluster Studio XE, Intel Parallel Studio XE for
OS Linux MPI - Intel MPI Version 41, Intel Trace Analizer&Collector
Version 8.1.

s s dzj ¢ M fcsctcOdgds o C dz¢ yO,j s ) m .
CestcOY 9o MBBKOddsd) Mtsmisswddd (Is. J .
700 S ddzseBO2Is. 1 0Bt dqL oM sdiise Olsj dz!
B tsdzj-g i OB O2Is. vt BB Oz f tetsG to O d3¢
fcjor h Osls 4 [BO22Is. Il M sdi3s e Olsj dz! dz' J
BZOMMder HOdzdz" n H dzw COYHBGE S fcslssC O
ZOrtsHdIkmMY 9o HfjHJEZOA 120 [ BO2IS. r dz
100 1 BO2I 3yymMmsEtsets HdME O.
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252 stBfdjCh fesctOdd ydidj ddsd s

s R dgjtedes? Stdzoj Sydqd o &Odalsdd 1 j dgdze
BjilssHtse t©OMM j§djddy ] Stk Sy

s s &Y dzj € LOBjcdMbted s Odz f 5 H
BoHj Zdeso Oded™ Istey S kj tedes?2 S sdzo j Sydd
dBzj v o dzscE s BjlssHO COMmh j § dzj dzd W Y fif ftsO
Mantle_ RFP/2018" 206].

Hoj BO ks dt?2 fscteOBRR dzj ¥ o dzfsC s
Ctstetej Sydj2 HOo dzj ded W
. 1 OHOY v &OYOdd dtj womfldd.H j dj d
1 OyOdz! detsj L dzOyJ dzd § f mpafy € Hs i3 yjsUdg @zlsH
9 jSCkhstcO fMLzBwEhkd .
Il. [ Mdetso dzts?2 yd ¢ dz
O I r ydimdwy jlsimw owL Csfls!, LOsdmwhOw i
1. I delz Is to j dzdzH1 D0 1.9 € dz
.0l r ydmdzj dzed j §tetsdzj ) kzls tsy dzidts bisls v fd
tojhjddw fmdMmlsj dz3r tOL @RBOIsdzr = kO
.t OMyvy ls ftsdzv tOL dzsfyls J(25V)O 9 dzj dzd
Mot OMyy s HO9 dzj dgdwWw dzO 9 j term dzj d3 ¢
(2.58).
lH.evlstsydzj dzd j L dzOyJd dzd 2 C sl 5dzj ¢
dMmMesHY dL MEREI detsh j ded W
1 Oo jteh j dad j o dzlz Is(&sth dzozie @ BI.OL d § dzO
e 10 ot dj dztatslds effdamsdifydzv j s v dzgts o
Isj i3 j Ol kztodats ] H260A EHWhlswmdy 1JdzO Y ¢
MEssmMisd d&zO o jtndzj &3 o toj d3j dzdzts d3 T dzts
1 09 jt6h jdad § 51 détSeoudtnsdey & dgd®als® ¢ OIs §
f OtcOd3j Ister L OHOYd, W scdRdtolzs sy @
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i Ctsbter 7 ojClttd’ 7 §dj?2, Ijdfj
5OC %] lOBddy:" syjdsyd & §O0Od,|
CjLbd sOkts, { tf)dj0eyjwdsh d,jdafwd dfow s
(M=m+ 1) HB dzj € 5lststgtse D NzOW ] U f e s 0 O
udfmds, ko jyoshjj LO Ctdj ydesfmils' t

) 65¢ tc OB B dzd ftoslsjmsdtso Oder C

sdBedEmMCisets Mk jeCdf! “jodscs yj dbs
P teOo dzj ded 4 &3 d defp listg I df nalzlg ezael -~ o f .

[Mdzso 20" (et OBBO Ssd&f dj MO § &hd

00 SCddzseO22l. IMickscOlj d d | &sHEd

BjcO0BO2k. [GHEdkd WYostdkdkzsl o] d

O issd slss¢ O, MzdBdzOtcdzr 2 Bl ¥y d3 CtslsBtc!
BO2Is. [ dzWv o' atsSsHO HOddz' » dzj BB~ BH d BE
cjBSoaOdzdY ftesctcOBBBE ¢ s JjtOlsde dzts?2
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253 stBfdjCh fesctOdd ydidj ddasd s
sty ©dj edz’ & € s dfetgiCysidipipis of o 3O dzls d
ftoddzd dad ded § d3 dzgj W o dets2 tej OdzdL Oydd d

Ny kO] dsmisd » HjSOBksO™ R €GB

s s dzj ¢ M W dzw j Is fypw Yyofmils: & d dzfnyls t
ClteBetcOBBO tOMYY SO Ity n d3d tedzs2 § tsdzo |
By IssHidR dMS Xndidg® Jj diadAisl®d Mo Hj C Otclstso 52
Mantl e | Q072019e |

Lt Oo dzj (@4)¥(16) M G tcOded ydz' 3d  (RIQeks) o W
ddzls j ctcd tcts 9 Odzd zO € Oy H A (219®)-[2d¥) tizdzdf C
fsB3tshd KjlssHO MlsoOs ddzdLlflelz \GjHY fd2Of to
h O Or  tod dzgj dgv dzdisfije vy ~fsCsQudgvuisizz’ jj f to 5 6 5 dzC
or BtcOdz 3 ssH dMSC EMmMmis 02p, AAdZ80. My d BOJ B

t OfmMyy b ftosoasHddzdm! d tjOdzdL e o C

i 2.2

] oG tc O dzA3” B dzd ftoesls] Misdtctso Odzr C
sdBdtemC sc ts Mz J cC sy ' ¥ Isj tcday[c 51 ¢uJ dzlf
EftcOodzj dzad j &5 d defmistcz d3j dzls =65,1L. f j toj yd mdzj

s s dzj ¢ M ftocsetcOdRRAE o ¢ dzt yO,  Is ) .
CBlsstcOY o9 MBKOddsdR MmMissw dzdd L Odd d3
oM sBEOIsj dz dgr 7 BsHEZAdZ]2 L Odzd G3@Z s O azl
stcjBBOoOddY fsettOdRkdg ¢ fjwOlsds ds?2
] My edgds j dz' dzf | BsHEzdkzd Wsttdddtkzsls otj d3
COyHBets BlBSC O, Mz B3dizOtcdzr 2 BBI vy d§ € sl
[ BO2Is. r dzwv 9" 9 8HO HOMd -~ dj sB~SHJ®BES
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26 vjMisdetse Odzdj ydMmdzj dedz’ 7 BsH | dzj 2

1 0 thdspdg Sipslp oo womMmMyudls’
s jM1SE [ (tsdz dedyj BERHjI dzOL '™ 9 Ols! MW 1
COMMislstej dz0 dBsH j dz! dzOwWd L O OG& B jts. Gt
WeOe i) dzs’ SRy dj Mt fosctOdd Isj filkc
Hdzw bkteOodzj dgd™ 1} EOMMsdz®d d dL dztsy j dzf
sjflstsots?2 LOHOY]d d bjmMlsdiekj & j § OtOdk
lted bjMmMlsdtese Odzd d dz036] s fidas@j j dadOvdzdas
o zduddz (o MmdMmlsj &3i wrR) ¢ t6dded &30 dzqd !
d= 2 700DT0C-0 B 7€ ©O=A10° d¥/ f,= 10°A &,
r= 3300, g8c /1B gt 1?*C ¢ Mda= 2 A1 0
1dBBItedud Meédd BJLWGOL &3j todz’ § (FRLOR] Is
X=1,0;Y=1,0;2=1,0. (2.78)

1 Oyodz dzts § &GMU&JHiﬁﬁﬁﬁﬂﬂbJ$WNQQM$WH
[136] d o dzjomyCoigidzj S’ §tesctOdd, Mdj HL
T,(6y.2)= (1- 20+  (cos(px/ X)+cos(py!Y))sin(pz), (2.79)

GHJ = 0, 2.

IwiLCfmls: orf ydihdy ded'! ft Wstdkzd] I
h(T) =exda/(T +Q)- a/(050+Q))
g=225/In(q) - 0,25In(q),
Q=15/In(q) - 0,50, g =h|_ /h|._, =20.

(2.77)

(2.80)

]  ©OBMBE [OdeGdj] f(sdds fiojHilk
stedfmisd dh) &zO (e Mdets 20 o dzdyddz) ECtlstst
Ir ydfmdw dzd ! d MeOo dzd o Odzd ' fifoQtei® dgigdis t
Mdzj Hks h Y ©BOBdQHE (tzj BT MHsfshsOs d
f OOk sttOdd BEHEI ftde jH,jdr dedyy.
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261 (jLbEd Ok Ijflsdqietso Odd™ o ]t
fslsj deyudoddd & toj dedets s+ @

1 sMlsOdes 9 C O L OHOyYd IjMmsdetso Odzedw- o
9 j Clsstcdar 2 f slsj dzyd © dz" f toed o 5H d(Is4)-(16),) L |
St HJ dzy (e c te ©Oded yde' 3 (1.8)-.dDscp(H1D)-B45) ¢
o d H(IZz17)-(1.23) 1) G tc O dad Y dz' d3d (1L.EOF(HBH.0 W Bd

[ dzw Isj i3 j Ol kztcdzts G ts f s dzw L OH OV Is
tOMmY e H j(HAYdzd J " yqfdzjlslg BY § {DAY)z ¢ dzd(1.29))
L O’ S @Hnls j g5tz .

RMf sdz! L so OHB@" jd 990 [ ¢ s dzj ¢ MZDA-206] tot
L dzOygj dedvw (o MmdMmlsj d@gd & R) tcOL d3j todz’ A
ydqmdazs {4 djv ftddd @odd280 d n6 O deazh dgs Is C
(v OB dzd.9)Q SCBlststcOW MsHjtydls oM ddMe sd3

st sfMlsQoadzj dzgdj tojL Zdz' IsOls s &hr)tc Odny YO ds
(Che Hdzv ftMmistsw dzdzts?2 o vw L CtsMiSIdI ¢ OL @ @ty
Isj Mistso 52 LOHOYd M fJtej d3dj dzdzts 2 ovw L Cts
f slsj dzy-d O@eo d - toj dedets s+ " i tod dzOR s H j d
dimtf " Isr 9 Odzd My Ho j mn j d3" Hidar ¢ i Q &
Isj f dzsff tctseo s H dzsMisd: (26H dne j 13 ¢ jaliele @@V dzstc O
dzy W o dz' d3d Of ftesCiMd &BOYydw dizd Ctsdzo § €I
dzj C sdzfj tco (@B.d o\dafitMtgj H Mis Ot fzj Hztlz! s OlsT tc Of
Hdzw  dzgj Csdefj D @O@IszdRagidis?2 IsO@S d  H dzw Hdo j
(v OB dzR9)O. t Ofyy Isr o  tsdzdzj dzr zO 0o d

L dzts 9 332%6342) , OkzO dzs ¢ d Yy dzts 2 i tc d dfjhddy BdgdE
o' ydmazvw azo ! f s Wtedikzdzj :
_|Che- Chr|
Err—‘ chr QO0W%, (2.82)

CHEM-9 j zd yd dz0 sl detsdlsj dz' dets?2 th dBC (.



Cazommdud M¢ dn

Hytstslse jIsMmisea dJ
dzj C sdzfnj tco Ols d 9 dzts 2

sBlAY H Oz 9

dL

md ud ded 2

0 400

tdmMz2ABE & § i3 § O zcdats |

800 1200

f dzts f Cxeym B Y

1600
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EHtso dzj seo stcd Is j dz! dats | .

OffesSMd BOYJdY

L OHOYO~n

2000

2400 2800

§ sdzj

Ckeduj MS 52

z t

Ctsdzo j S Isd o dets Gt
(1 sddy @idan zdqeSq wrdzr Mted iz ]

3200

(dLsdzddzed d Is§ a3l §
6 OMmyYY Is dats 213@s B8 dzO i Is

tOMMudlsOdkzse s { t5dv

3600  Xly-KM

Isd &3¢ J

3600°C

3450
3300
3150
3000
2850
2700
2550
2400
2250
2100
1950
1800
1650
1500
1350
1200
1050
900
750
600
450
300
150
0

te
d

(
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v OB dHAN O yd mdz¥ j i §
stedflsj dzfnj dzO,

f OOk sts
)] Clsste’ &g

ud mdzs 1 &z Nt dfff s O G ¢

Nu=- (X&) i By,  esyd0 d 67 d
Sop

Nu = 3,0393

jehdsis! § Ot O dd
jHdz] SO OHOls d ydzO

2|?Iiv2+v\/2)dxdydzH :
y

f Otc O dzdzj dzj

%Y d5d

<
2
[
_
—\—/m:
>
W Q-
- R

Vrms = 35,1320

9 Jlsd & Odz! ¢
tstc s d

d Isjkf jEOSkEEzss " 7
MiejHdej €8 Mjyj dedv €5

L &zOyjdedj s dz@qa-tﬂ%;a

Q(0,0)=5,8339

v n . A Q(0,Y)=1,7136
Ecazser a QISIZISBQG;; Or 9 ] t6n Q(X.Y)=0.7684

ddzls j ctcOdz! dz@ 2 § Ot Od3d Is

Y s ts Bl dzj
Y
_ HT

'(X’Z)‘DEO'Y I( 0, -0,505Y :
v | (X/2, 1 }0:921
oHBdz! dzdded 2, § O®GOd |(x | .9 1388

ssuSdr X ow®,ssyfd €8,

(i,00) HBLIO) d Gl I)YSH

stsySdryx 1, 1,
e vdww Isj WFHTEGYS & 13
s,
vi o Yydmdzw j B80% dzO ¢ Y $Mp)f8,g
mj uj ded v 7 SmopsdfSile.d =0
2O ¢ kb adiEE® |

- " . TH,(0,0,1)= 10869,0
vii | " dz(?;y(;gq’n . fr]lsus(dzra Ismézofsj H,(0Y.1)=-4145,0
~ 9" yudmdzdlsj Ho(X,Y,1)=-12811,0

LdOyj dzdj o jtlsd$ Odz' ¢
viii 9 jSClststcO® L Oa@Wnrtej dgf wW( I3, 1, 1) 3

o bMN§d) W

sj Mistjsk @ ®Isr
9 jHY Isfw

f
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UOB AP L Zdz SOIT ©WOMYIBSEY de d Jf U] (B 22d d dz
frd " udmdzj dedesets toj " j ded ¥ (2.5.00 fag wad dz0 B dedirs:f

CjLEd OISt

§ 5dziz yd dedd g s ldedf! s L) Qipciss e iqd dshied

shdeBC O 9 ftotsylj dzsOr)

] Otc O3] Is (Chp) (Che (Err)
Nu 3,0393 3,0400 0,0240
Vrms 35,1320 35,1800 0,1366
w(0,0,1/2) 165,9100 167,2000 0,7775
w(0,Y,1/2) -26,7200 -26,4300 1,0853
w(X,Y,1/2) -58,2300 -58,2300 0,0000
T(0,0,1/2) 0,9053 0,9067 0,1558
T(0,Y,1/2) 0,4957 0,4965 0,1715
T(X,Y,1/2) 0,2393 0,2379 0,5643
Q(0,0) 5,8339 5,8121 0,3737
Q(0,Y) 1,7136 1,7322 1,0854
Q(X.Y) 0,7684 0,7731 0,6117
| (0,1/4) -0,5059 -0,5141 1,6209
| (X/2,1/4) -0,1921 -0,1891 1,5617
| (X,1/4) -0,1388 -0,1356 2,3055
Tm (3/4) 0,5659 0,5636 0,4117
Tm (1/2) 0,5816 0,5799 0,2889

vOBAANPJ L zdz sOIsT Mg BRUSPI6BR de®&J § ted d3d dzj ded J € t5
udmdzj dedztsets tojh jdzdV ERcO@E] dedv Isj f dzts
] Ot O3] IS (Chn) (Che (Err)

Nu 3,0393 3,0960 1,8666
Vrms 35,1320 35,6300 1,4175
w(0,0,1/2) 165,9100 164,0100 1,1452
w(0.Y,1/2) -26,7200 -26,5140 0,7710
W(X,Y,1/2) -58,2300 -59,1900 1,6486
T(0,0,1/2) 0,9053 0,9241 2,0778
T(0,Y,1/2) 0,4957 0,5009 1,0592
T(X,Y,1/2) 0,2393 0,2392 0,0209
Q(0,0) 5,8339 5,7434 1,5513
Q(0,Y) 1,7136 1,7233 0,5661
QX.,Y) 0,7684 0,7540 1,8740
1 (0,1/4) -0,5059 -0,5113 1,0674
| (X/2,1/4) -0,1921 -0,1966 2,3425
| (X,1/4) -0,1388 -0,1404 1,1527
T (3/4) 0,5659 0,5636 0,4117
T (1/2) 0,5816 0,5850 0,5881
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26111 otso j 8SC O ydMmdzj dedzts? toj OczdL Oydd L O 5.

[ v shdssdses kjifsO® (LOHOYd ft
dzj S sdzfj tco Olsd o dzts 2 e j d3" ud mdzj dzdzts ¢ s
sj B j O ztets ] tol28)s i dets dzjred) edgls dzs 2 Y ste o3
o' § sdzdzd dz' udMmdzj dedz’ § 4 SMYJedddalst M
LOS kO MsRt©Odj dzdv Isj f dzO.

[ Mdzd o kiOo dzj dzd

MT, W), pvT) |, pwT) _p’T | T pT

o oz ¢yt (2:82)
99 JjMmMis(d tSBiSLdzOI{szq’W
a UT @ ~ a LHTG_
e ulT+— o P VT+— Q, & WwWl+—g= R, Is s
¢ X = % uy@ c bz + (2.83)
“T “a uT+“ O H%vT+ 8+ WT+“T81£+£+E, (2.84)
Mt UXQ UX W ¢ My - UZQ M2+ X Wy [z '

fed u )l [03[0I 0N A(dL jHdddydses Ckso
R dzls j ¢ c(@8d)lf s tsB IAY d3|¢ s dzlz yd o3
uQ RO dA
MAW 8. DUNTYRRTS: (2.89)
lteddsj dzww € fftcOQo 5?2 YZBHW s tofifiztedlzrdzts " j dad W
1MB&BG&OHMQBGB, f s5dzlz yd o3

HQ

n +—8dxdydz- ﬁ(lﬁcosa +Qcosh + ﬁcosg)ll8=ﬁ(i%r(1‘)d8
wC Ky = S

~ o~ o~

G H é’z{P,Q,R}, ={cosa,cosh,cosg i dzste BO &' € f o j 6T dats

l 50O d&zd L dqtelzj 3 M jMls! EyOmlsCte f tio j
CtOdzj 2 SkEZBO f EZyY btsd ctOdzd ydz' » kit
Sooiom:2=0, 0¢x¢1 0¢y¢l n={00-1;
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T:]_; U:V:W:O;;

ﬁ(%g)dxdw ﬁ(ﬁﬁ)dxdw- q r?%gdxdy,

Sottom Shottom

Sep:2Z=1 0¢x¢1, 0¢y¢l 1={001;

T=0, u=v=w=0;,

o

A(&Tdxdy= i (Rbixdy= ﬁéﬂ%ﬂxdy

0¢x¢1C
Sop Sop ? 06 yel
[zl

Rzl j C6Odzr 65 BGCBSo' g Yoo jth desfls

dMrsHY dL fMske jlsMissalkzs h di EkMmdsse d2 &
Seft:x_o O¢y¢l O¢czcl ﬁ’—{ 1’00}
S‘Ieﬂ S|eft gXO G IJX

] 0¢yel
T 0¢z¢1

s . &7 =
LIX
10 cteOdzd S kB O

Sign 1X=1 0¢yc¢l 0¢z¢L n={100};

r%dxdy- l}’Gi)dydz— N r%e uT + Egdydzz 0
Srlght Strlght £ 6(0—:3}-/0:1(!\ X+
I[ 0¢ze1

s. €=
X
l CoOHW©GOIMds2 B dEOMIsd
Sioni i ¥=0, 0¢x¢1l 0¢zCl r\f:{O-LO}'

A@Ndxdy= (#Q)dydz= 7 r% vT + —gdxdz— 0,
Stront Stront £ Y= 0 ¢

1 0¢x¢1
[ 0¢z¢1

v=0.

72
&5
1
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\ OCtsdzj 4y, &0 o jten dshlsd
S, Y=L 0¢x¢1 0¢z¢L MN={0L0}

ﬁ(%r?)dxdy: ﬁ((ﬁ)dydz— ﬁ%vT+—gdxdz 0,

Sfront Stront F 3)/5>1<¢1g
'; 0¢2¢1
Is . gL:V:O.
Hy
Lydlsr 90w GteOdad ydz' j bkfmdzse dw,  tsdzkzr
ﬁ AT rﬁéLodXdy- A naéLodxdy
W SﬁOD(Z‘l) GHz =+ Shottom(2=0) CHz (286)

Yy d mdzy dzdzO W fteso JteC O orf f sdzdzy dzd v (2[86gls j
smkh jMmlsodzv jlsmw MmMdzj Hke hdd3 SBILOL t5A3:
1) fm ftsdish s C kB Olsktdzats 2 W st d3lz dzr

q dzls j ¢l=CRdRy, Moo jlkMisoabks h d2 dzOyOdz dat
A
t,, dz2Oudd&Ov f) Schstscts dOud @8 lsmhv Od

2) dz0 oMj R MW E -4 00 mfdiktad smv d d

|- aOz

~ ~ AuT ~ ~abT g
= M In,top = xdy, | nbottom = n nayff_ﬂ)(dy
A Stop Z= 1)9 Hz = Soottom(zzo)g Hz =

3) utsf tsflsOo dzv j Is fhn o0j] derfduuddass 2

n
I0 +a (I k,top ~ l k,bottom)Ok :
k=0

e . 0
An = In - éIO ta (I k,top ~ Ik,bottom)(DkU'
e k=1 u

[ dzv Jdzdzt MlsteOydd tojL kzd 5Ol sH3223R)0 M
sl ©o dzjOde@zd . TD. ) tetsy g s Oy dtsdzd te ts
BsHj d' dzsP LOEONS ydd o o jthdsj?2 EOdzk(
fsojHjdd]d Ntskbdashupdgdy o
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U OB d21QI0r d dzj dedd d2d LO L OC sdz® Mtsh tc Odzj dad W

" W Mk ¢ |E] | B/l | 148

2 0,09-10° 22,62 1,1710° 2,1310° 2,2010°
39 1,9110° 441,18 1,5610* 2,8310* 8,8010°
80 3,9110° 904,99 2,9910* 5,4410% 7,3210°
120 5,87-10° 1357,48 4,3210* 7,8610* 7,0110°
151 7,39'10° 1708,17 5,3510* 9,7310* 6,8310°
176 8,6110° 1990,98 6,1710* 1,1210° 6,6510°
186 9,10-10° 2104,10 6,5110* 1,1810° 6,5610°

O 2Oz L Jtelz W toj L Izdz' sOIst o ff sdzdzj dzdzr
Btsy dzts  fMH | dzOIs ! 9" 9 BH ts Is 5 d3, Yylsts Yy
kj Bf j cOktcsy totso SH desfls d o dzj S(Is2®)f) j
TOEOSsjedLEjlkMY HEMsOsyds ksyd & o
ModH jlsjd Misabkjlk 8 oL sy dshlsd (PH.§

) 0o dmd dsstls: [k He\idy teoon) ol s dats
o tcj d3d dzdz’ n fdztsy o dL s fipORAHUO0 1 Hzd ¥ id:tels
5lsC ZOH' o OdzO ! ftcdojHY ddOw or hj s |
CstedL tsdzls Odidalste)) eOMdidzsY 8 5 otej dj dad .

2.50e-03

2.00e-03

H

£ 1,50e-03

*‘I“ 1.00e-05 P it T

VA

(=]
£5.00e-06

0.00=-00.

r s T T T s
1 BB O MizsYy 9 B8 o tej dij dad

{ dMEABE T sdzsfdlsj dz dzf | §sctejh desfylsd, ¢ tsdzkzyj dede
OOdzdL E o' f Sdzdzj dzd™ L OC 5dz® Mts 7 6 Odzj
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2612 Oy " ) dMisd LcoOddjd &jksHO

Il " ydmdzyg dedqw dzO f sfmdzj Hise Ols j dz¢ das@ndse]ts
EHsBd &3 Mttt tOmMyy Istse B ts5&D, 80483, L

115] ) . ] SHRASH ¢ o" ydmdzj dzd ¥ ted " J da
BOIs j 3OIsdyj M¢ 52 WdLde<cd dz0 f sfmdzj Hso
t . MJHBtej S5 [ | ZzOMmistswh j2 tOBsls dzC

fsdzy Isj &R jteOkzter d ojCltstedzr 7 f 5dzj 2
ftod foBshd foshiss?2 dddj 2 ds?2 ddlsj t
tej L dz 5O ydmdzj dzdz’ 7 Isy MiEE 6 flal®j didsOx odz
fsfdzj Hse Ols j dz! dzsflsw R -l Hozj i3zt O Yy st
fsMlsOdsoCj coj Sl §n t jddzezild O ez

I k24 5d3v direlstslpe|tg 6 j L Zdzd sOIsr  Ehyd st

ftod )y dad Bz ftod dgv Is L O 1 Is Odzts dzdz" § t
ftcj HiflsOo dzj dzr . st sfis Qo dzj dzdPfp Is 5 IRz dzfn
toj L zdz' sOIs Od3d sChany fr) Istf§ tatefip joBIO) dz(s ov Ois ¢ o
2117 v OB dz¢.14D . t Ofmyy s o § tsdxkddordAPaP: dzO

J Is OB dzd y J fntc O 9 dzdsa @iz It Wj f I4sdg =dfyrg dz
v OB ZQY2p, dO2Hjdedzr § M § tod (BBYYJ datfdpvds H @
ftojHT HiEMj 2 usCoeBdddilY  (

10 fYtsmdzj Hise Olsj dz! desfls d i tc s U ® itz Is
32x32x32 7 64x64x6 4} BT dzd s dzzyj dz' tj L kZdz Is¢C
IsOB dzd @y OB dz@.43Qf v OB dZ@.14p . Jewlgssy o " yd madz,
6436436 4 L Odzd 3O j Is 6 Afhiods 100 MGh) G, 1 [Is. J . i
lTdetrh MsmMlsOodzw jIs ~ 8 ©OL .

[ 5 dzts odHJjIs! | Yls ts tej L Ezdzt IsOIsT 7
Hy Isdzmistedtclz® Is Hisfis Ols 5y dzts or MsC kzs
f smdzj Hs9 Olsj dz' degsiisd My 56 .
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s OB AR jLEzdz sOIsT twOMmyyY Isse dz0 f sMdzj Hs¢
(128128 12)7 (248 243 24)7 (48 A8 48)

. fiLbd SO’ Ooltt

P OLO®B] s Chr (128 125 12) | (248 24 24) | (48° 48° 48)

NU 3,0393 3,2450 3,0400 3,0397

Vrms 35,1320 37,9700] 35,3600 35,0700

wiX,Y,1/2) '58,2300 760,6800]  -58,4200] _ -58,2620

T(X,Y,1/2) 0,2393 0,2326 0,2377 0,2393

QX,Y) 0,7684 0,8017 0,7804 0,7726

| (X,1/4) 20,1388 0,1576]  -0,1341 20,1400

Tm (112) 0,5816 0,5844 0,5792 0,5815
Tt & Myj ko 65 Mmj| 119 f 4811

v OB d2f1Qia s sMisOo dzj dzdj tojL zdz’ sOIstse ydfmdzj dedz" = !
MjlssS f ©jLbd! sOOB] iy HEdOEEH dat

) OLO®R 5| [sdzsmdlsj d dzOY fctey M dzsfls!
(126 126 12) (248 242 24) (48° 48° 48)
Nu 6,7691 0,0240 0,0141
Vrms 8,0781 0,6490 0,1765
wW(X,Y,1/2) 4,2075 0,3263 0,0550
T(X,Y,1/2) 2,7795 0,6479 0,0209
QX.,Y) 4,3337 1,5617 0,5466
| (X,1/4) 13,5447 3,3862 0,8646
T (1/2) 0,4849 0,4092 0,0138

I+ ydfdzjodedivs dzdzj dz' @ © ©O®RS OF fSHRSI
fjtoj &3 dedz" 7 ¢ o j C Istsuc@a Pn tf jsdzdpssdnyls Oz



v OB A1} j L EZdz sOIsT
(16162 16)71 (3232 32)1 (642646 4 )

100

tcOMyy stso

ZO0 f sfdzj Hise
dizj ffad Qo o tej d3y dz Myy Isc

| owow | o tiLkd 5O’ OolsttO
dsd ' (16 16 16) | (3%32232) | (64°64364)
NU 3,03927 3,0840 3,0370 3,0410
Vrms 35,13200 36,0400 35,2300 35,1200
W(X,Y,1/2) '58,23000 '58,7900 '58,4500 58,2900
T(X,Y,1/2) 0,23925 0,2342 0,2386 0,2391
QX,Y) 0,76840 0,7855 0,7758 0,7702
| (X,1/4) "0,13880 20,1355 20,1414 20,1377
T (1/2) 0,58158 0,5777 0,5802 0,5820
lejdw fujl{ 2 odd 16 &d] 1064 d

OB MG jLEd sOIsT

o " ud mdzj ded ?

f sfdzj Hso Olsj dz dzsfylsd fJj lsts¢

. [bdzsmdls j d &zOY (ctej h d

P OLO®B] s (16 16* 16) (32 322 32) (642 642 64)
Nu 1,4717 0,0747 0,0569
Vrms 2,5845 0,2789 0,0342
wW(X,Y,1/2) 0,9617 0,3778 0,1030
T(X,Y,1/2) 2,1108 0,2717 0,0627
QX,Y) 2,2254 0,9630 0,2343
| (X,1/4) 2,3775 1,8732 0,7925
T (1/2) 0,6671 0,2373 0,0722

b 2O dzts ¢ Yz

BsHjdj2 o

iflsj Miso j dadz’ 7

CjLEd 5Ol

f szl j dz’
4t d3 dadar

m
m

slsdzsmdls j dz dats 2

d
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261231 tcd dzj dzgj dzdj C tsBtcHd dzOlIsdz" » ftoj sSBteOL 5O

[ dzw fsor h jdzd W Istsydzsmis d tcOfyy Istse
COMyY bdes?2 B d&OMISd dMisd LEjlshvy dj 60
BjMsOR BSd hdi cwOHdj dstses JMStd 7 |
f SHABSHTSH W dzw j Isfqpw g M tsdzt 1c ®o @etizdzj tc dz
dzj e Oo dzts 3 toc dzts 2 Bdzj ] fGSHtctsBds?2 9o B
qdzsjtejfm. vejddujddj ©LOLEj"NjddWw &Bs)c
cOMmlswy jddw CtttHddOls, (shtsttts] ftdst
btcOo dzj ded 2, ylsts (COC dslsdpy 10] 49558, 147) yC
Weodzwjlsmw BBdjd Bsuyddzidg JfzgH ntesHfipsyy s d
dzj tc Oo dzts B to dzts 2 jlssj Mo tHd o btcO
orh jezf sdsw dgz lsts@ s B dzd dmtf sdz! L s9 Odzg
tceOMilsw y j dzgdwV QststcH d dzOIs |

s: Q.. o

X=X, Y=Yy, Z= B+1arsl%i- 1§C$h(xB)u,

| &z - U

¢ H B:ilngh(e -1)(zc/d)g
2 g+ (e - 1(z./d)y

'y dzd ud 20 § Ote O 3 IsxteoOzdte’Q fiksls Wz Q daff ¥ 34 dz*
oBdzd2=d.. { Ofmilswy jdedj MmMesle jkMmlsoakjl da

4t dddedz’ =) MmJbCjzlin dbOafjtmxefe'edz] dgdx'= 2

O<x<uwo,

q dzdzs Mlstedcly Isfw CjLbd sOkO&d,s Of wd a
215) . ujlkCk H]GEGEEESGE I
| Oy jzgW 1M, =1, x = 4 ddzd flscdtzklk BEOC

ftcj HiMIs Qo dzj dzdz" RJO Bodz@siE®B. dzduyjjls S(O s OC x j
t Mz &B.C | dH dats, Ylsts § tsdzlz yJ dzdztsijts s dsfmydiz
T s MBEkOMEjlsmw f tjLbkd kOkOddkd
sBtOLtsdRE IsjMisdtetso Odzifw C B dzj $fp f totsC Kk
Bzj 0o des B edzts?2 MjlsS (.
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a km

-Z27A0km

t dMiz2Es ¢ OMY 6 HJ dzj dzd §

z=1d=1x=21 Od &j d&' " j j

U OB d2f1§i1s s sfyls O dzj dzd j

L dzOyj dzd j
dzd dzd d Mdzd j @@y dzs 46, 56

tcj L zdz! sOIstse

uqd mdzj dzdz" =

2L disjote jfds dadpticds dHSdDdz! Ldzts
hOeo MjksSd &

CHHL 9 dDOY BIsdr’ M § J

Mekh jddw MjlsSd o jtlsd S Od detsE dzOf tOo
z. =1d=1Lx=2 &z0 Mm@EBI8H4)
] OOk Is W (Chr) (Che) (Err)

Nu 3,03927 3,0890 1,607
Vrms 35,13200 35,8000 1,868
w(0,0,1/2) 165,9100 169,5000 2,112
w(0,Y,1/2) -26,7200 -27,3700 2,363
w(X,Y,1/2) -58,2300 -60,8400 4,285
T(0,0,1/2) 0,90529 0,9138 0,934
T(0,Y,1/2) 0,49565 0,5056 1,974
T(X,Y,1/2) 0,23925 0,2431 1,596
Q(0,0) 5,83390 5,9015 1,145
Q(0,Y) 1,71360 1,7557 2,398
QX,Y) 0,76840 0,7863 2,271
Tm (3/4) 0,56593 0,5731 1,252
Tm (1/2) 0,58158 0,5912 1,631
W (3/4,1/4,3/4) -11,12500 -11,5200 3,446
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{ ME2ABEE OMT tej Hj dzj dedj kL dese 5 o jtlsdC Odz dats
z.=%,d=1x=4. od &3j dz' " j jha sz dizddzd dzc(zf= I feto jozisd W4 O ,
ZOdesd&2A]j21 C .

v OB d21§iCa s sMisQo dzj dzdj tjL zdz IsOtse ydfmdzj dedzr =

fMekh jddw MjlSd o ojtlsds Od das@iy jda2df I O 9 dzj
- =3,d=1LX=4dz20 f)j BI2H4) ( 32

1] Otc O3 Is tg (Chr) (Che) (Err)
Nu 3,03927 3,0910 1,684
Vrms 35,13200 35,7100 1,631
w(0,0,1/2) 165,91000 169,4000 2,038
w(0.,Y,1/2) -26,72000 -27,3200 2,205
w(X,Y,1/2) -58,23000 -60,3400 3,497
T(0,0,1/2) 0,90529 0,9130 0,842
T(0,Y,1/2) 0,49565 0,5034 1,547
T(X,Y,1/2) 0,23925 0,2415 0,919
Q(0,0) 5,83390 5,0097 1,282
Q(0Y) 1,71360 1,7484 1,989
Q(X,Y) 0,76840 0,7816 1,689
Tm (3/4) 0,56593 0,5704 0,775
Tm (1/2) 0,58158 0,5890 1,263
W (3/4,1/4,314) -11,12500 -11,4600 2,955
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262 utftshisOodjddj f thdsed & jfkst
dzj " o dz'3BEG®H I MC ZMMmise j dedets2 My d BOJ 35k
fs ftetsfistOdhlse j ddznds ¢ tfsjtetis]j ®jyddde2d3 H ©

[ MsOdzts e d iz W fndzO Yy O dzO dz0O dzd W o dzts d3
Cstete Sydd 2 HOo dzj dzgd VW qURGEH)-2SM)ls dzr | kO

I fwewsyg MMmd tihj d@d)(l.6f&@8)ds daft2 O dzd Y«
2 ndzts o (2.8)36¢L.10), M Eyy stsdzs kmdzse d?2 d2.6f O
f sdzlz yJ dz' tcj L zdz' IsOlIsris j fiptststlh Is Grpodz jHdzddzdz’ |
(v OB iz@.4/ v OB dzd.18D

r azv  teg " j dad 2 , f sdzlz yJ dzdzr d3 d3j IStsSH 50
HOo dzj dzgy dalff wzdhw ISOC N J BiltsH skl H s ay®
s Is to © yu@QjBlez@.1BO

v OB &2 5 sMlsOo dzj dedj ©jLEd SO ©OMYY S0
COMh j§ dzj ded™W M) Sstetej Cydj 2 HEBEMR))dzd Ve s ftashn g ofz j
9d dzdydde L  yd fiEq (uLOo@WZdgOdzdz" =~ o |

) OOz Is | (Chn) (Che (Ern)
Nu 3,03927 3,0676 0,0328
Vims 35,13200 35,7431 1,7394
w(0,0,1/2) 165,91000 168,6430 1,6473
w(0.,Y,1/2) -26,72000 -26,8058 0,3211
W(X,Y,1/2) -58,23000 -59,0940 1,4838
T(0,0,1/2) 0,90529 0,9068 0,1646
T(0,Y,1/2) 0,49565 0,4993 0,7348
TX,Y.1/2) 0,23925 0,2424 1,3317
Q(0,0) 5,83390 5,8380 0,0703
Q(0,Y) 1,71360 1,7263 0,7429
QX.Y) 0,76840 0,7733 0,6402
| (0,1/4) -0,50590 -0,5046 0,2532
| (X/2,1/4) -0,19210 -0,1936 0,7553
| (X,1/4) -0,13880 -0,1407 1,3566
T (3/4) 0,56593 0,5705 0,8020
T (1/2) 0,58158 0,5835 0,3281
1 0,0,1) 10869,00000 10711,7000 1,4472
1 A0Y,1) -4145,00000 -4078,7100 1,5993
1 AX,Y,1) ~12811,00000 ~12645,0000 1,2958
WA(3/4,1/4,314) -11,12500 ~10,9630 14562
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1tewdgr j tOfmyy Isr 31881 MGj)ls Clgtc j(EL2#¥8Is € 5
O ff j ets dzO dz! dzts AMDSRyzBYS s1s5]cOjm i IS OC Is s
3600 [1y. v OC dd3 sBtOL t5d3, f tod d3j dzj d
fsLotsdzw jls MtsCteOIlsdlIs! o " ydmdzd Is j dz' dz" 2

tdLEdz IsOIsT Isj Misdtctso Odad W f ftod dgj
By ssHO dMSkmMmise j ddzs?2 )y RO adzisjfiptA®)y  (
(2.14)) ftcdo jHJ d" vo0 Blsd@dBigad @ © 8¢.30D

v OB AR} jLEZdz IsOIsr ttOMyy stse dzO0 § tsmdzj Hise Ols j dz
fyu Yy B3RL M j(ls C BBBRMBAT ) j Is C BBEAGA28T fj s O128128) , 1 j W
BjlstsH tOMh jfdjddw ] Ctttej Cydji?2 H
(Che .,[ISClzBff]CflstZ_J dz
1 OtOdBj | (Chn 9 sy, dzl
n32 n64 n1l28 n32 n64 n1l28

Nu 3,0393| 3,0473| 3,0431| 3,0393| 0,2632| 0,1250| 0,0000

Vrms 35,1320| 35,2439| 35,1546| 35,1280/ 0,3185| 0,0643| 0,0114

w(0,0,1/2) 165,9100 166,2674| 166,0415 165,8993 0,2154| 0,0793| 0,0064

w(0,Y,1/2) 26,7200, -27,1400| -26,8274| -26,7199| 1,5719| 0,4019| 0,0004

w(X,Y,1/2) -58,2300| -59,0922| -58,4458| -58,2301| 1,4807| 0,3706| 0,0002

T(0,0,1/2) 0,9053| 0,9073| 0,9058| 0,9053| 0,2209| 0,0552| 0,0000

T(0,Y,1/2) 0,4957| 0,5007| 0,4969| 0,4956| 1,0087| 0,2421| 0,0202

T(X,Y,1/2) 0,2393| 0,2438| 0,2404| 0,2392| 1,8805| 0,4597| 0,0418

Q(0,0) 5,8339| 5,8395/ 5,8356| 5,8339| 0,0960| 0,0291| 0,0000

Q(0,Y) 1,7136/ 1,7313| 1,7179| 11,7136/ 1,0329| 0,2509| 0,0000

QX,Y) 0,7684| 0,7752| 0,7700| 0,7684| 0,8850| 0,2082| 0,0000

| (0,1/4) -0,5059| -0,4954| -0,5032| -0,5056| 2,0755| 0,5337| 0,0593

| (X/2,1/4) -0,1921| -0,1986| -0,1937| -0,1922| 3,3837| 0,8329| 0,0521

| (X,1/4) -0,1388| -0,1400| -0,1391| -0,1388| 0,8646| 0,2161| 0,0000

wWi(3/4,1/4,3/4) | -11,1250| -10,9746| -11,0903| -11,1251| 1,3519| 0,3119| 0,0009
ltoj 3w fqyy |l 16fj ¢ 113 1157

RL OdzOdzdL O f tsdzzyj dzdzr = H Odzde’ 7 dBts Y
dzj "o dz 2 5jlstH  wOMN Y dzj dzd v ufP B UAERWB €
ftcdotsHdlIs ¢ toj L zdz! sOls Od3, OdzO dzts ¢ d Y ¢
fted d3j deJ dad W By ssHO dMCEZMhis® g dzd2ig®D , X
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5OCyj d o MikyOoyf j ) tgg tpdz Bzd 2 0 § § Is st ds
L Oo d 7 toj dzaddts figde}:8) O

s OB AR j L zdz' sOIsT tOMyY stse 3EB6 £)0L fdzj s dzizis @] dge
dmMS kmMmise j dedats?2 My d B3O ditsfls d

1 Ot Od3j Is | (Chn) (Chg (Err)
Nu 3,03927 2,9900 1,6211
Vrms 35,13200 35,1600 0,0797
w(0,0,1/2) 165,91000 168,6600 1,6575
w(0,Y,1/2) -26,72000 -26,8100 0,3368
w(X,Y,1/2) -58,23000 -59,5000 2,1810
1T(0,01/2) 0,90529 0,9070 0,1889
T(0,Y,1/2) 0,49565 0,5000 0,8776
T(X,Y,1/2) 0,23925 0,2400 0,3135
Q(0,0) 5,83390 5,8400 0,1046
Q) 1,71360 1,7300 0,9570
Q(X,Y) 0,76840 0,7700 0,2082
| (0,1/4) -0,50590 -0,4960 1,9569
| (X/2,1/4) -0,19210 -0,1890 1,6137
| (X,1/4) -0,13880 -0,1372 1,1527
Tm(3/4) 0,56593 0,5660 0,0124
Tm(1/2) 0,58158 0,5870 0,9319
1.40,0,1) 10869,00000 10782,3000 0,7977
140,Y]1) -4145,00000 -4163,8600 0,4550
14X, Y1) -12811,@000 -12747,1000 0,4988
w*(3/4,1/4,3/4) -11,12500 -11,0264 0,8863

[ dzw  tej h j dzd 2, f sdzlz yj dedz’ = 1oy b 3O jsdits f
ftod d3d dzgw dazipw Is G Sfnyzd @3 566 J dz! datOf lsf22).J Is
ltejHMIsOo dzj dzdz" | o Is CdgQirdtsycj f tipdgra jz wizy dzd@'ls di3
(v OB dz€.18DP

v OB ZRGIOd dzdz¥ Mistedtclz jIs tsHdse toj d3j dzdats |
ydmdzj dzgder 7 d3tsH j dzj 2. [ By des o dHjIs! , yls
M ftoddsj daj ded j o3 Isteyr = eafrtsHjrdsLHAB® Y j( ddddzG 1S to ¢
fsmdzj Hse Olsj dz' dgsisd MjIstsC HsMISIO6 5 Y dath
ModHjIjdzt Msakzjls t orf M s dedz® & j Syls dned
BsHj dj 2.



v OB d22QIy j L Zdz' IsOIsT

1 JWeds 2

n128i flj s ¢ G128 128)8(Chri s j L dz' s OlsT |

B st H
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tcOMmMyy sts9

%O f sfdzj Hiso Olsj dz' .

d < 2Mmlis o ij iygds XBZBIRAIAGION) 35 TFB4 645 4 n

M J (32§32 64))

f sz yj dzdz j

| (Che [lsdzsfdlsj dz da
1 OteOdzj | Chr o ftosyj dal
n32 n64 nl28 n32 n64 nl28
Nu 3,0393 2,989 3,035 3,036| 1,6368| 0,1290| 0,0938
Vrms 35,1320, 35,104| 35,108/ 35,115/ 0,0781| 0,0664| 0,0486
w(0,0,1/2) 165,9100 163,194 165,774 165,809 1,6368| 0,0819| 0,0609
w(0,Y,1/2) -26,7200| -26,631| -26,609| -26,637| 0,3330| 0,4149| 0,3084
W(X,Y,1/2) -58,2300| -56,976| -58,007| -58,060| 2,1527| 0,3826| 0,2917
7(0,0,1/2) 0,9053| 0,9039| 0,9048/ 0,9049| 0,1574| 0,0570| 0,0426
T(0,Y,1/2) 0,4957| 0,4913| 0,4944| 0,4947| 0,8697| 0,2499| 0,1859
T(X,Y,1/2) 0,2393| 0,2385 0,2381| 0,2384| 0,3098| 0,4745| 0,3550
Q(0,0) 58339 5,8279] 5,8321| 5,8326| 0,1022| 0,0300| 0,0229
Q(0,Y) 1,7136| 1,6975/ 1,7092| 1,7103| 0,9405| 0,2590| 0,1916
Q(X,Y) 0,7684| 0,7668| 0,7667| 0,7672| 0,2057| 0,2149| 0,1562
1 (0,1/4) -0,5059| -0,4961| -0,5031| -0,5038| 1,9305| 0,5509| 0,4151
| (X/2,1/4) -0,1921| -0,1890| -0,1904| -0,1909| 1,5885| 0,8598| 0,6427
| (X,1/4) -0,1388| -0,1372| -0,1385| -0,1386| 1,1412| 0,2231| 0,1635
wW4(3/4,1/4,3/4) | -11,1250| -11,0273| -11,0892| -11,0973| 0,8784| 0,3220| 0,2494
Jtej v fyyy| 15 f 99 1001

U OB d22-0u s sfls O dzj dad j

Csttej Cydgy 2

HO9 dzj dzd W

(tsr).,

f slsj dzy O @ o] dzdets fls d

106 toj wij ESBROAE CBJ jStSH !
dMmS mmise j dzdzats 2
(1117)

] OOdij ste]  (Chn (Chot s | (Che)rRe | (Che)l 1
Nu 3,039 3,040 2,990 3,039
Vrms 35,132 35,740 35,160 35,180
w(X,Y 1/2) -58,230 -58,260 -59,040 -58,210
T(X,Y1/2) 0,239 0,242 0,240 0,238
Tm(3/4) 0,566 0,570 0,566 0,563
Tm(1/2) 0,582 0,583 0,587 0,579
WA (3/4,1/4,3/4) -11,125 -10,963 -11,026 -11,250

[P Ezlddr 2 o detr 9 s o tcj d3j dzd

CjLbd 5Ol j

,64].

9 J ton dzj 2

t 4 L Edz

§ od d3d ded ded ¥
IsOIsr

3O dzls d d

Jets dmy sdz' L s9 Odzd v
1 d @3dzd tsBMEYHOE sfpw

St

tc Of
1

mwd

L CMlstcOf 5 &Vadd s

)
dzd
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263 uvjMmisdtese Oded j UdMmdzj dedz 7 RS H § dzj 2
LSO f sk ydd 6  JUOBHMS

] BBSHjdz dzf @ L OHOYOR bjifmMdtetss Oded W
G JBH&BOBdYd MSdn L OHOYyo=a, ftedo j HY dac
HdMMJ LlsOydd, ©WOMMudlsr o 08 IsMw  sMmdzj H s
Cobte’ | By dts dMftsd LsosOls! HEZY o
¢ COYHB2 fls@UgHtse Olsj dz! detsfyls O dz@ s te
t d uOtcH ipB,dBA] . [ ¢ dzO ztff ts czdzj odzdz’ 2 Oo sste s dy
LYWW iClkdodtsimls! EfsdY dizssets Odketstdl 3O

J Cdzdcjf Oy O d O2H.bies6l]0 fted o j H
d dzdzé Mistc Ols dladdz I5jOIste j Ly Mdzj dedets e s toj h | dad
rqtedmadzy HA&zY MOyYydosdzOtedztsets kteOo dzj dzd v

1+ %%+ X°
+ x)2

- (@+X)ui)i+xu= xi (01),

(2.87)
u0 =0, u@=1/2

¢ 2Ozdsdud MEtsy tjhjddj LOHOUd dddd

U, ()= (2.88)

[ dzv twOo dzsBj tedzr R MjltssC f ydmasd k
B' dzd sz yj dz¥ BOCMd B3Odz dg" j  sctej h dats
fts { JuOtHmMBdElz, Ctlststr jf o] HshssyQirtdnjsdz' fr
yd maztse " &3 L dzoOoud dd v Bd .
tjLEzd O 1ltséts ydhmdj dzdasects 1 ¢ Y jt
nOKLOCIls | ts.

Astedzdz L SO sdv ydqd § B8dt dise dst
fpdzz yow :

T 20 HER MjlSOR:
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Fmim = (46 1 - E ), (2:89)
T 20 Ity » My IsC On:
F M2 - (£ M 20 4 640F 72145 (2.90)

] dzOyd dzd v d dzdfi ij & nda™ j Is W sls 4 Hd dzd
BOC M BOdz! detse s L de@ny ] eV BB OE ey Sy (Is
d $275, (2.76) dztsdsj to o i jflsShipizj H 50 Ols j dz' dats )
udmdzj dedzes ¢ 5 g dzls j ¢ to 28 of GedfdY dz¥ @@ MBeusdiz s
COL detsfyls dzOW Mo j BO obebes §SEYHSO Of

J s OB dad@ugj zfA2®H ( MstesC O 0  fMlstsdze
L 2Oy jazdWdg fdzj dedz | 2O nyj e siz: iy jzls &S w
dm:mﬂu{”- w™,|, m=1,2,3,4,

GHY -tjh jd2ay) 20 fjms(Sfismdzi H 5o OB j=iz2,3Ms
mMeslse jlshisealzj Is f smdzy H 59 O Isp=dz'i=ddts, frgls, d1
m=2,i=1, é m23,i=1, é, @=H4,id1, é, 81 ; Is. J . 10,
Mtstslsoe jIsMmilse j dzdzts)

(U) -0 dzO dzd Is d W M ¢ %2j88) wzPM Mdets § § 1 dets B iS5

gmm — m.a%uim,mﬂ } (U;n)i , m=1,2,3;

U™ i jh jdzd j, 202 H | dzd2s89) daPts MY isRnB B dz

dm,m+1,m+2 ,m+1,m+2 _ (ug’l)l

, m=1;

:m@{uim
U2 e ih o dad ., 202 Hj dzd2t90) dzP s Is ¥ 15 @ oy g €

d m+2: d"*% = miaﬂuil'z‘3 - (ud);

[Odzj j UWAdd&D2is Mssdksyj 0 kOBddy’
Hjdzwisfwy  dz0 WalzgidildglscsSd 0 (ofMmenk Hj
HjddBses: daj 12w | B2j dgg Bzls o  fd® 5 dzsday jd5.j
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G dzj os2 MbtesCd). tjLbkd kO™ HjdjddW
Ldzj A3 dzls™ o e Bdz] etsBtc fl30Isted Y-

OB A2 jLEd 5O {1 CMswOfsd ydd tjhjdd2 sr
MlsOydcdOtdscts k@8l ddY Hd% % ko dd
0 1 2 3 4 5 6 7 8
v i & v 2 VE VX
- 2,30E04 5,79E05 1,45E05 3,63E06 4,21E07 2,66E08 1,67E09 2,96E10
ot 2,30E04 1,00E+0( 3,97E+0( 1,58E+0] 6,32E+0] 5,46E+0] 8,65E+0] 1,38E+0} 7,77E+0}

0

1

2 | W |579808 - 1,00E+0( 3,99E+0( 1,59E+0] 1,38E+0] 2,18E+0] 3,48E+04 1,96E+0"
3 | & | 145808 - - 1,00E+0( 4,00E+0( 3,45E+0] 5,47E+0] 8,72E+0{ 4,91E+04
4 | U | 363608 - - - 1,00E+0( 8,63E+0( 1,37E+0] 2,18E+0{ 1,23E+04
5 | % | 4,21E07 - - - - 1,00E+0( 1,58E+0] 2,53E+0] 1,42E+0]
6 | *® | 2,66E08 - - - - - 1,00E+0( 1,60E+0] 8,99E+0
7 | 0** | 1,67E09 - - - - - - 1,00E+0( 5,63E+0
8 | 0| 2,966-10 - - - - - - - 1,00E+00

tdhjdedj BsH]jdz dzts?2 L OHOYd H dzWn diAste Q9" oz
1 4 2BO0daPted ~ndzy d 1 dtedn dzj

lted tojhjddd Istey S Bj todzts?2 BSH | dz' dzts
1 OMMsdz® dL2.4.60C MO sdv ydtsddz’ j ¥ st
ftsfdzj Hiso Ols j dz' dz" 7 bty ARjtedz’ 7 fMjlbtss o
F e =4 0 s F /3 (2.91)
Hdzw stey 7 fMmjls¢:
F in,qurllﬂ'm)rz = (F ir?j,k - 20F rZTTi,Zj-l,Zk-l +640F 2%,41'- 3,4k- 3)/ 45, (2_92)

ftodyy &8 L dzOyd ded ¥, |,K dfdeHdjj Sody & els fy w ts s 1
BOSC Md &30dz! dz" 7 L dzOw3 tlzd 2, 3 Oé d dzB§ € INdzO Y O
o ftfqdzj Hise Olsj dz' dztsfylsd MjlstsS. [ h B70)0O
By jls Brils! or ydmdj O § st gGzdzj, Od
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dm,m+1,... m,m+1,... m

:T,-","kx‘F”"k - (Fa)i,j,k‘-

(2.93)

{jLEd OB forh jddy ktydsflsd tj!
fs { uUOBHMBdE d&O He kL fj l(E66),12.70) akzts] fgls
f tjLbd kOsO&], A4aslP.4.3 ddzridednls & Of & dzv
{ quUOtHMBsdE &0 HebkZ MjlkSOR Hdhdv &38| d&
ftoj HMlsOo dzjXBztsd By MEJ M jLEd sORO.EB],
2qd 26.13(w 0B &Z@LBP § L ofgEzy &Bls' fMteOo dad s j
CjLEd KOkte, §odzyjdd = ftod twjh jdd
o f dztsls Hs fjlkSd (12851285128), c

fesdL o sHddzdm:! .

[ d&zv L OHOYdr qigRABRdzO 2 sd3w dzzIsts?2 o to
241, dMmMmdzj Hse OdzdMm:! tejh jdedw,  sdzlz yh dzc
[ B d&ZzOMmIs ddzlsj ctlcdteseo OdzdWw L OHO9 OdzO M
tc OL HZJ.44)
LicOo dzj dzd 4 @EBO)O MM dzO
DZF (X, y’ Z) — 2b (':ﬁg_i_ 2b C6X2 + y2 + 22 )] @b(x2+y2+22) ’
dd&3j 4 s OdzOdzd Isq ud 8EMJ td " jddi A

2,,2,.,2

F.tF(xy,z=e"v"),
) EfMls -2h 0= BA"Em=1@,3: Ctedlsj ted 2 o1 ot
dlsjtcOydtsdesests ftsyj mMnmo: U = 10

1 OYOodzt dztsj to O feditr d jdak fsizick0.

SsOC Brd&zs MCOL Odzts to Odzji j dzts dfj jiste 7 figzid 19
ftsfdzj Hso Ols j dz' detsfylsd. ni=1 H Grasdistdsdy j 1) fgdiz oy
32232232 wyjj ¢ (L Oanddffshdgashise r s 5! o
32@™13 32@™1332@™) . v OCddi3 tBEOMsH, fEHEd s
fjlsC®B64 wyp3iChjlss 1283228 wyj j§s.
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RMjlsmw twjhjddj EkEZttOodzj dzadw f ¢ tcOdzd-
9 jtelsdCOd dz' R f &zsMStsflswnhn CkBO, M
dzd Y dzj 2 CctcOdzed yon .
10 fjteosm=1"Rg)y {shdj o sttda&®pdkdOc

WdSIsdoe dzs sz o tej d3j de¥fL dpO W jOdEdsjds U = 10

maxF 5, - F{5¢|=099Q0°

i,j.k

fls Odets o  Is me=l@Bfdetehy § § dzdj Mudbojismw kMl
lted s foszzuddsmh!' o fwsyjmmy o ud

dt = rlnjak F ,1Tk - (F g)i,j,k‘ =236Q0", s=1275.

1 OYOdz dets§ 1o OFFf;fe(d fimjj lsSjEMGGH4 v yj j ) ®WOMT

Bls §to) W' HEWF) phiaf dfjRddes 2 ddglsj e Sz ydj 2.

10 obtstetsu2Fdg)d ftshdzj o rs§as2dbdzjddedeOyd?2
d? = rpjzﬂlz 2o - (F2)ix|=58200°°, 5= 525.

Il o961 dL dhjtOydoddses sy Mho shk

maF 25, - F 253 =0,9800°%, Sy t6 § » ddj digedsj & s} 8Oy

i,jk

10 Ibtejls! jmE3, 'FOE] d%OYOdz datsj te By (tehy jnig
128128128 v yj 4 ) or ydidzw jsiw tsIsF7{f 4 goul’
f sdgtsh  dzd dzj 2 dets?2 ddzlsj toff sdzwsyd d3 7 5 tsofnisigj
ftesdMatsHdls 9" aH dL dljttOydtddses

maxF ?*, - F25=09900°%< U % 10

ij.k

O shdBCO MOdss dlmy t0s dats 2

@ = mai‘ |:|3]Sk - (F g)i,j,k‘ =15000°, s= 375.
I ],



#4tcOo dzj dzd j

B Fidgd® F7,, M
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O dzO dzq Is d E)M & d d

(Fix 0 Fijx Msslse j smise j dadzts,

tcj L &z dz!
i ts

50l j

s OB dzdp\PB iXq.28P

t 4 L zdz
s H dzts d34 te dzts 2

IsOlIsT

t dyoOtcH Msdzlz o

ftcdotsHdIs

¢

Ode stedls B3O .

tcOMyy stso
s H | dz¢ dBY 2,

f tod d3j daj ded W
" 5 to dZIDOEE2.92) H OV Is

d M
ftesyJ HEtT
f) dfjjn e Oy 4 dad W ,

ficjHilsOo dzj dzdz’ =

mMih j Mise j dzdzts A3z

tej N j o

L dzOydls j dz' dzts
LEGHHAEEDG s dL LS M te
toj L Izdzt |
f sor hdptelaty

D
st Of s dzw
6

v OB d228It jh jdedj BsH] dz detse s kteOodgj degdw 1 Iz
20 o jtelsdSOd dr 2 d f) kfdzsedwazd [ d2d
fsfdzj Hise Ols j db 2 fig df b bl3E dzfnded j O3 + S M
0 1 2 3 4 5
l‘jl ljz 03 01,2 02,3 U1'2’3
0| - - 2,36E04 | 5,82E05 | 1,50E05 | 5,80E06 | 2,56E06 | 1,06E06
1| U | 2,36E04 | 1,00E+00| 4,05E+00| 1,57E+01| 4,07E+01| 9,22E+01| 2,23E+02
2| W | 582E05 - 1,00E+00| 3,88E+00| 1,00E+01| 2,27E+01| 5,49E+01
3| & | 1,50E05 - 1,00E+00| 2,59E+00| 5,86E+00| 1,42E+01
4| U? | 580E06 - 1,00E+00| 2,27E+00| 5,47E+00
5| *® | 2,56E06 - 1,00E+00| 2,42E+00
6| i'*°| 1,06£06 - 1,00E+00
I fMhkkzyoj chdpdsfoydd? or dted o dzj &zO
5B ZOMisd § sdzz yd ds f)dzsj Qizded2d) H O dzdz’

Msslse jlsMisokjls
(32332332,

[ dazv

646436 4

1 dzj d3j dzls s 9

d” :rinjal-( Fin,qj,k - (F ?)i,j,k

GHEFT, -td"jdaBy) O fjms(Cfismdzj H 59 Oj=iz2,3zts

dzlz dzj o 52

wyd d S

MstesSd oMyt
LmﬂJﬁ,

f sfdzj H s S ROWEIBE™

qd 21282182 8) ] HJ

64] S fi

0 f)fy ts dz
W dz@0O

oMmMd n
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d dzH j € mig,k=12..,32@™"32Q@™ +1); (FD),, - OdzOdzd Is d yJ

i hjdFQdz0 Mmjls¢j fm desdij tets
dm,m+1 — r,nja[ﬂl: Ierrll+1 _ (F ?)i,j,k" m:]_’z,
GHEM™T -tgjh jddi, 202H ] dzdi8]) &z@ s JinsRe@l oz ]

mm+lm+2 _ m,m+1,m+2 m —_
d _irjnka Fiik - (Fa)i,j,k" m=1,

Frmim? g ih jdzd j, 202 Hj dzd@9d f 5ty & dptf dzgs

M ls MErde 1 me2: o> =maF 1 - (F2

OB A2MI j" jdedj HBHjd dzscts bwOo dzsj dzdv )} kOMME dz0

ofjr OOy O®O (sdjHse Olsj d2 desiisd Istey & My lst
f5 [ UOtEH s dalz
2

0 1 3 4 5 6
l‘jl l‘jZ US Ul,z 02,3 61'2'3

0| - - 6,63E05 | 1,66E05 | 4,17E06 | 3,76E07 | 1,20E07 | 8,33E08
1| U | 663805 | 1,00E+00| 3,99E+00| 1,59E+01| 1,77E+02| 5,53E+02| 7,97E+02
2| W | 1,66E05 - 1,00E+00| 3,99E+00| 4,43E+01| 1,38E+02| 2,00E+02
3| ¥ | 417806 - - 1,00E+00| 1,11E+01| 3,48E+01| 5,01E+01
4| U? | 376E07 - - - 1,00E+00| 3,13E+00| 4,50E+00
5| %° | 120807 - - - - 1,00E+00| 1,44E+00
6| 0"*° | 8 3%F-08 - - - - - 1,00E+00

y d @ ,..d"%e Mmistsde yj v slAReRd QB ¢4 24D
fsfdj Hise Ols j dz dzts  H j dyt’)s % mde®@ € dfj @ dzlp 7
HjdjddY SBLOLESlK HJOGHEdROE ftedojH:
pjtendzj? bijbketd ds2 &Otedyr . 1dyJ
ftod Hizedn L &OYjddwn §jtj dgj dedzts?2 b .
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v OB d225I j M j dedijdz’BiBBIc 5 EZtcOo dzj dad W

d

) Emdzse d ¥ i3

) LOMMsdzO ) ¢t
[ dthg=A,61j] HBD G fs

fsfidzj Hso Ols j dz' detsflsd sty & MjlksS f §tddj dzj d
0 1 2 3 4 5 6
) - it P e g2 23 Gl23
of - ] 4,43E04 | 1,02E04 | 2,50E05 | 2,00E05 | 9,45E06 | 4,74E06
1| U | 4,43E04 | 1,00E+00| 4,33E+00| 1,77E+01| 2,21E+01| 4,68E+01| 9,34E+01
2| W7 | 1,02E04 ] 1,00E+00| 4,08E+00| 5,11E+00| 1,08E+01| 2,16E+01
3| @ | 2,50E05 - - 1,00E+00| 1,25E+00| 2,65E+01| 5,25E+00
4| 02 | 2 00E05 - - - 1,00E+00| 2,12E+00| 4,23E+00
5| 0"° | 9,45E06 - - - - 1,00E+00| 1,99E+00
6| &*°| 4,74E06 . . . . - 1,00E+00
v OB d226i10 jNjded] BsHjd dscts kwOodaj ded¥ ) kOt dzO
ofMj R ¢ uhoddyO&O (f sfdzj Hse Olsj dz dzsflsd Istey o fj st
s { UOtcH it dzlz
0 1 2 3 4 5 6
_ l‘]l UZ US 01,2 []2,3 U1'2’3
of - : 1,62E04 | 4,05E05 | 1,01E05 | 8,17E07 | 4,99E07 | 2,09E07
1| O | 1,62E04 | 1,00E+00| 4,00E+00| 1,60E+01| 1,99E+02| 3,25E+02| 7,77E+02
2| ¥ | 4,05E05 - 1,00E+00| 4,00E+00| 4,96E+01| 8,12E+01| 1,946E+02
3| & | 1,01E07 : ; 1,00E+00| 1,24E+01| 2,03E+01| 4,86E+01
4| 0 | 817807 : ; ; 1,00E+00| 1,63E+00| 3,91E+00
5| %% | 49907 ; ; ; - 1,00E+00| 2,39E+00
6| 0> 2 007 ; ; ; ; ; 1,0CE+00

] ZOGtsH OtcWw

MsCteOIlsdIs!
H dzwW
Em¢ ste dad W

L OH Oy

(1282128 128) .
Busseetal. [135]

i tod o34 dzy dzdzts d3lz
o toj dgw
1z 2cCDfip figldg dd v Z H O dzts fiyls d
Iz @323 3233B)C 1O £64° 6436 4 )
1 O fmfRL3ID)T 648 63D 4 )
(tc@WBH jai G tcr h

Mmud bO.

Odze st d Is ¢

fed &34 iz,

HEtHBIH c
¢ 643 643 i

9 W HJ dz! dzgf

58 GOGAN W3, 2 4
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BsHj 0z desets EZwOo dzgj dzgdw 1 & Offyts dzO

v OB d2QIY § " J dzd J

oMmjn ¢ uhomPyoO®O (f smdzj Hse Olsj dz' detsMmisd sty 7 ] Ist
i  yOtcH Misdzlz
0 1 2 3 4 5 6
) _ l‘jl ljz 03 01,2 02,3 U1’2’3

0 - - 2,06E04 | 5,15E05 | 1,28E05 | 1,01E06 | 3,00E07 | 1,24E07

1| U | 2,06E04 | 1,00E+00| 4,00E+00| 1,60E+01] 2,04E+02| 6,87E+02| 1,66E+03

2| @ | 515E05 - 1,00E+00| 4,00E+00| 5,09E+01| 1,72E+02| 4,15E+02

3| & | 1,28E05 - - 1,00E+00| 1,27E+01| 4,29E+01| 1,04E+02

4| 02| 1,01E06 ; ; ; 1,00E+00 | 3,37E+00| 8,15E+00

5| ° | 300807 - - i ; 1,00E+00 | 2,42E+00

6| 0*°| 1 2407 - - i i i 1,0CE+00
v OB A2 j " jdzgdj BSH,jdz desEts EteOodzj dzgdw )} 2 OMMts dzO

ofjrn ooy O®O (f smdzj Hiso Olsj dz' desfisd Istey 7 ] Ist

fs { uOteH Mts dglz
0 1 2 3 4 5 6
] - it (P i 2 3 (23

0| - - 3,30E04 | 8,30E05 | 2,08E05 | 2,02E06 | 5,45E07 | 2,45E07

1| o | 3,30E04 | 1,00E+00| 3,98E+00| 1,59E+01| 1,63E+02| 6,05E+02| 1,35E+03

2| ¥ | 830E05 - 1,00E+00| 4,00E+00| 4,10E+01| 1,52E+02| 3.40E+02

3| &* | 2,08E05 - - 1,00E+00| 1,03E+01| 3,80E+01| 8,49E+01

4| 2| 202E06 - - - 1,00E+00| 3,71E+00| 8,27E+00

5| I"® | 545807 - - - - 1,00E+00| 2,23E+00

6| 0% 2 4507 - - - - - 1,0CE+00

] HOd dzgj2"h jdg {SMswOfsdY ydw §

ftotsH j Bsdzhisted otso O dzO
C sdzo j Cls dojdfdEass B d&3j dzO

1 J dB3dzqd

l odHE
fslsj ddyPO - tcj dzdztsmils' e

fitejCr 552

J v

o tBh dtdats?
CdgH 2CIsd o dats 2

L WWJ CIlsdo dzts i
tSB dz
dzd Is ts

27 1 OHOYO fJteslsj ¢ Oded W

IstsG s,

dzts

ybsts fted fomlsOdetse € j
Hs9 5 dz!

Is tc Iz +
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HodyJddw YdHSEBMId (ftslsy ¢ O0dzd J YdH¢
f steh dgw o dzz Iste d NdHSEMIsd d HtclzGe d J
sBMEzYHOY sffvedz' yd mMdzgs H § dzd m dmf sdz! L ts9
i 4t d3dd dzdz" n , 9 BmMkzse ] Cbtr - fftoJ HMIS
dzj Wodzr 2 i3j ssH tOMmh jf dzj dedv 5 f totsH
Cteted Cydj 2 (2H@-92c&Q);dzd W

dzd VW o dz" 2 B4 Is 5 H f ftododzjy UJ dzd § B
iy d B3O dk2s1)ig(2{14).

l eslsj COdzdj o jtendzj BOdelsd?2 desegts o j h
(st e 870 7000& hkh j Mlse dv dts ! f td
jMmlsjfmlse jdedz" 7 H&Y &Odlsd2dts?2 YdHS M

d= 700 DT=0 1d800 ©=A10°d®/ fn,
a=210Ad, r= 330G, Cce/ & (2.94)
9= 102 It BL0%L ¢ ¢ Mds

ydfmds t ! dj v Ra=f 2d: 110k t d3,

JwiCwfmls: LOadMmdl ls HOodjded™ d s
(2.16):
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