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JIOKTOPA YKOHOMHYECKHX HAYK
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sjstedd i §f 8§ OMOIsj dz' , st Hjdzf dJB] dddgtsjts
MdazOB 5 dL d3jfigevirf 1§ W) diegf¥its dzf oz fd b5 a3l to j dedztsj o
Bsdzj dzls otcj d3jdzad. 1 0SB dlsjdzd ftej HiMIsOo dzv
Clstste’ m MsMte] HSISOYd o O Is fde® dzdfly) ,C SlgE g 'd
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Csdzduj Miso ©, tsH dzts dss@3fzdizls jdzts s B i OW 'S i) P § L
Bsydls qdzd Is+ d3d Mists dzO ter dz¢j B dZOG (Istso C

vt Isd?2 odH  SodeBdYisiESded. | 6 Yaasdsy d
fslstcj BBoaOdzO EkMmMse jtoh j dzMise tso Ols ! s H W
dmyf sds'L. sgOo j Misde’ § 3 ssH™ f toj HiMplstsedzl juds
MdMmils | ROEF D fvtc j H Mis O dze@ Asldnfro dgF QC 1 dzj d3j dzls
Csdzdyjmlsots ddd eI Y& dhmdj HE] BEc s
St HY dzv dedzlze jHddzedylk (fJtsEtsg,d o iy st
fjteijHOyk vyJ dedetsfmlsj 2 Mkl jCIsORd Htkza
HyWis] dz detsisdzH sBldds s e H s ©Oo dzw Is - s Is dz
fsCOL Olsj dzw ¢ ddzls i tco Odzlz ftotsh jficpsS&isd
MowLr a0 IlsmMw f OtcOdzj Ister OB MIsd dL d&3j dzj

Il mMzse Otej MBotej d3j dedets? 1 Csdetsadzd yj M< 52
fosts{ @BsEd oW i 1 CSsdesdBI yd ME OV 9 j dzd yd dzO,
Hodyjdedd, M EyYy stsd btsEtlstftjtcetsH @) de® j ld
[ 177 1 OL 3] tedesMlis! 8 f slovtsRdd M yddds O tdsj dswe.i Vv

IslstsC d d L Of Ofyr Is | ez dzd ayd @z BBts s s
L CdsiBdyj MSsd3 StwbkestBesls CoetssB 1S
f § td3Odzj dals dz" dzq i tc d tc QNgjlsdafiz§ steB@fF & e o
ced Mz ipts o Syl Jj Milso dzw & Isw s HisdAtoottd] j toldg tdig oz
zOf e ©o dzj dzd W = d BJ MC &dzj yfidists d Nt &slg 1B i wizd Is
1L CdetsdBI SO Byl ttOMMdzOIsted o Ols: Mw ¢ OC
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Md MisijedzOf j tco tsd3 Mz yOj HBABHT BHdedr €t
COSC twOmMrsH'cdABRECYH,) Z&sadz) dd IszHO Y
ftesyj mMinj CtwizettaftskOedabdd a® Olsiy"

1 OHOYO © B OMMJ 2 df cZOHI'd WdzHE d & O dedzyf )34
YOfmlsts ddzdzs Mistcedtelzs M d2 1 C tsdatsdzd y 4 fif Shipdgd
Csdzdud Mise s ( ddzd daizg s & J@YoEe f He'd dad d3OG @
1 Csdesd3d yj M d?2 fsCOL Olsj dz (LOf Ofyr 1
ZOyd sdzOdz! dztsjy BtsG OlsfMmise ts, L OH tSdzy § dzdzts s
® Mezddk 7 MdszOoydvas d SsteslsSdn otj &j
BRj dzv j kMY ls jizizt de®y | 5H O, § s Mistt oD @ yj
[BI Y& Mstekz?2 (fltsStsa) o© jHdddykz ot
Mistclz 2 ) dHddzd ykz o toj o3 dzd , fsCdHOs h
fMdzj Hiso Ol jsdizj dzts d deW¥ ste 3O Is d o dz" .

1 Off tod d3J to, ZzO ¢ sicdzf dzgz’ 2O O Qlgpa zdz' Is
ZOSC s dzj dedw fslssC O ddzo j Misdyd?2; 1A SHsdsEO
1 Of O dB HcOIEHIsots d HBRtSH; MOdz HEE d BE
) Oftfie j H § dz¥ § Is ¢ dziss kO diAtpy o %6 JO Mfistsls 5V dzd
Bl JCKEOCdftcOoaddzts, ftejHMISO0 dzw j Is frpoBBs
fslssCtso. 100 Bsyjls Brls! Istso Otcdzs d3, I
gbkzh jMlsolkzs s dzstod3r L Of O OM@E@OL " 9 Of Ismw
Mo jtor dzstcdsOIsd o dzr d3, € Of dlsOdz! dzr of3.

tls OlsdMmis dylfj dnf§ g f ¢ OL OlsgL ddjf"1e ftj st tf lofs.¢
I mdmisy &34 dz0yd sazOdz’edf'esy’ Mgyl sBHY oL Od Bfs
L@ &l cf sis s adzv 8 Is myw tcjLEzdz sOIstsds
ftejH' HEN R B jteOyd?2 M d&iSshktst' & §skts
fJtedsH ] . oldisusthf wdzj f toj to" o dz' d3q HtSB Q9 C
gLl wisdwdsd  ddzOdggcerz.  5C OL Ols jsiztj @ c kisd Y @Or i
ftcj HMIsOo dzw 8 Is h f(dksh s d3ts d3d dzls dz' - )
fsCOL Olsj dzj 2 EdH@ )i ha Of mdEgsh + v d dzls §
otc j d3J dzdz' o8] 9e3'IH ts
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teWHT, BBts y dzts ftelgf o | Risg r Y | f slstej B dzj d
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GOV dud M& dd d ud mdzj dzdz" § L SodeoOdzj dz
dmmdzj Hse OdzgdWw 1 CSsdesdBd yd MSdm G slssCtso
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otsL 3sy deslsd OdZOdzdL © d MddzlsjL O B lsd BBOC

Cotsdzt ydqv moCissjdasiRERE?2 0 bmdzseo dwr EME
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LEBdsBd yd ME et te Ou adfriside™d & j flg' thig" dfd dazj dzd
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ifmlsj Mlse j dedets dzOL ' 9 Ols! 9 j dzd Y dpsi2® fitgtds jteHj o
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X. 10 ddzsj teftej SOydd yff dzs d mE tskcdzB)B d ¢ L o3
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du zyd dzd s W dL dug MIHEL W e dzj ded 2
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1 OC ts{ dzj dzdz" |
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v(t) :S'(t).d) dZOdzts g d ydgszd f toj H MisO GO M Mg js Mitsldsty t
Bsdj dels ot pdgf =i A1), s MWW o] dzydtctsSOded
fsdzbydd3 de detso j dedzzs M st mis dL d3d tizj dzd
v(t) =S(). vOCdd3 tBELOLEBH®R, §jttoOW ftesdL ot
e dzts o | dzgdzOW MC B fisietE OB dL d3j dzj dzd v

100 ted Bt f e j HMlsOoadzw j s fMBE?2 t©OL d3j t
Bisdzj dzls e, tcjley dadj tco OWK'(H)iteiskfe offpHEOWMIKe d L
Bsd3j dzls  otte j W geHf sdzsy dd3, Ykt SOfdlsOd d
o j dzd yde O Isfmw {5 ' d&j tejdzo tff thsafdgjdced v [ datstzad]
ddzo § Misdyd? o dzsel(2 E®YIq)sifdg pjowj Lf tesdL
WedSydd SOfdkodko, bkt jMmk!: flsss ddzoj:
Eyj fls: dLdsh ¢ Of dilsiOstDd . ff thlaesSt Is fif & © tf s §)
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MNpeobpaszosaHne KyCOYHO-MMHENHON MOAENN ANHAMMUKK 3aNacos AeHEKHON Maccbl B NOTOK
40000 2017
2016/“
g 30000 22/ E
g 2012 -
\o -
5 § 2011
g_ E‘ 20000 | /
g 2010
g 2009 -
°, s
% 8 10000 — 2007
2006 -~
2q05 o
fr’-/ . i . \'!-'— - e o e o ‘r (.'.’ _____ ) SO F
e o | OO s 4 O == ' ! M .
e L] b
2 1 ' s s 10 ' 12
| © —— 3anacbi aeHexHol macchl —- - M0ToK|
t Mk dztsi€) tej. 2B tc OL 59 Oded glz) Q@ B ydzgtsH j dzd H d d
Hjdaj Y dzs2 2B0BMY slfsC HAWW jtejdydtetse Oded j c
[ irOdzedL d3 f to] tsBdEAEdEodO dzd YO QHfipis © ) i
qdzdzt Mistedtelzj kMY  dzOdzdctg Pdastd  (Scikdshiy oy datslzy y
HOdzdzr 7 5 L OYOMOR Hjdzj ydes2 BOMMr ([ 2)
82676+ 1678t t< 2
+154+ 2939t t< 3
I- 2723 +3898t t <4
112441+ 107t t< 5
11516+ 2292t i< 6
{-13196 +4744t t <7
SPL_MS=j
i- 9339 +4193t t <8
1525+ 2960t t< 9
18754 +3991t  t <10
}26556+ 460t t< 11
1- 7588 +3564t t <12
t-3676 +3238t  otherwis

W% jtj dzydtctso Oded gaiiz? &N 6 HrizoMS B H j dz

HJdzOd3d ¢ d
2 7

LOY OMmtse § t6j tep t6 Qs G figsuigifipls s v dzdzl



BsHj dz DSl VS

51678 K 2
2039  « 3
13898 K 4
107 K 5
12292 & 6
ta744 ¥ 7
DI _SPL MS=|
14193 K 8
12060 & 9
13991 & 10
;460 K 11
13564 K 12

}3238 otherwise

1 2Oy J dzd v sdzlz yj dzdzts 2 dazbisdedy dSdO ¥ tH sfg lists v
oty g ded dBINHEZ EZLdse" & IsYSO®Rd d ud
LOf OmMtse HJjda Y dets?2 BOMMr . ltedd3j 6 dzOG &
BjrOdzedL B3O OdZOdzdIsdyj MStsets o j sSBOL 5O OC
LOf OMmtse o f sistsCdzd d ds¥ Wdgdtalgcdayfdindstfoul M ¢ 52
dqdzs jtef toj sOydd oL OddsmMewLd d@BjyxHE HIMC
otcj B dzj sBRtSHdBs  sHYjteCdlzls! |, Ylsts f j
ddzd ddzOvyj, fbts¢, jMmls! dcdatse j dzdzOWv MEC E

1l tod d3j d3 dzld¥ dOE fydslefClsts f j tco OW  tcOL dats fi
ftesdL osH 2OV W93 dmMdad]f 86f6L &Ayfdllsaw .
WEdeC yde  csls®G@,d8& dagjytefjsL L Of OMO, IstséHO

F(t)= B(9)/ t1d dzE(t)=d()/ dt =S. (3)
lted fYosmMbtosjddd &sHjdzi?2 HJEZOBRB]S ¢
slsdesmwhdamwy ¢ CtdCtejlsde" &3 Bsdzj dzZls Oz o to
(fslssCtso) LO tsfftcjHJdzy dadgr 2 ftosd3j ) zlst
HdgMCtojlsdzgzy Wistedsz. [ dMC o] Is dasdets f deff tH th)dz'OL
9 BkArecOdklsjtemMisd Eyylsj, yYybts ftsLotsdvjl
9" f sdzdzW Is+ o 1 dzj § Is telEOdpde B3 QB dfiYyOsIs ste” A
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HdMCtej IsdzOw W ts o [3OM B 1@ ldz@dsfSigayts 2()lg €zj 2 +{ € s dat
OdzOdzdL ©. J i3WistsH HJC tmjtds detsy G toj HMIsOo dzj dzd
Cdzze S d2 HdBOBIduU) MEd2 OdOdzdL fsltslte,
OdzOdzdIsdyd MSdj Wttodizdzr Hdzv ddzlsj teff sdzw y
Csdal 8 dgC Iskzte, or yd @z lsbs(deidy fif g tcj o lsdsy < d .

Mpeobpa3oBaHme KyCOYHO-HENPEPBIBHOW MOAENN AMHAMMWKM 3aNacoB AeHEXHOM Macchl B MOTOK
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t dindzs ¢ T11.t68] sBtcOL S Oedejjif o § M uptlz® BB H | dz
LOf Ofptse HJj dzj Res® cBEBIBS @HW W jtoj dzydetse
ftejHMISOodzj dzgdd HdAZOBIJSd T BLSCO d dzOSC s
1 OC Bl dzj dedz” 2 f tslstsC it @ffglzls j ctcOdz f SIssC C

ydmdzj dpdigis jj ctcd tctso Odzed j dzj ftej tor o dats?2 W

Sftcj HYy dzdils! dL A3 dagj dzdv o L OfOMOs L O 9te
dzi LOadmwh j2 s ttOMfsdsyjddy kL dtse' -
(dL B dej ded ) HJdgj ydets?2 BOMMr (f 26 ¢ =iy OF
sftcj H] dzdd3 d dzlsj ¢ tedgteis p @dlzd j i3 MY dzO2 dz
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(99185273/175630)% -(99185273/87815)*#E45983/263445 te 2
+ (33696385/35126)% -(237778577/87815)*AR43597/7527 t¢3
}-(932233153/175630)*%+(3064368457/87815)*t-13902635758/263445t ¢ 4
1(1057725587/175630)% -(376574531/6755)38856388402/263445 t ¢ 5
1 -(29994791/35126)% +(1143028807/8781511432344423/263445  t ¢ 6

D1 SR MS—} -(317150137/175630)* +(2146085899/87815)922836893/37635 t ¢ 7
- %-(163676167/175630)% +(171768109/87815)*-1311360208/37635 t ¢ 8

}(122503165/35126)% -(5137767827/878158633009776/263445 t ¢ 9

1-(1093508173/175630)* +(2043289631/17586341947005981/263446¢ 10
%(1357844687/175630)3% -(2859416089/17568225755923019/26344% ¢ 11
%-(168391085/35126)& +@® 0R20787/87815)*t-24786828187/37635 t ¢ 12
(202744313/175630)%* -(202744313/6755)52147346099/263445 12 <

> evalf(int(D1_SPL_MS, t = 13/12 .. 25/12));
1729.0596

RL O3] dzj dzd W ) L Of O OR HJ dz] ) dats 2 k30O iy
SftcdH] dzdd3 ddalsd ¢ ted tcts o DIABPY 84S déQr dzf dplel itk 11 fis |
Ht=13

> evalf(int(D1_SPL MS,t=1 .. 13));
34064.0000

1l sdzlz yJ dzdzts § L dzOyJ dzd J ZOC sl ddzts G S5t
slsdzd yojlsmw ls dzOS s dzj dzdz" = L Of OfmMse H J ¢
dzO0 o j dAfF4pf4dea dzOyj dzedj L Of Ofmtse H j dzR0PBzs 2
GBBHO:

> 4354+34064;
WS | jftjter odesy fejHfMlsOodz dadj  f sls

LWWiShdsgei gt BEHOY Isfqpw o1 wided s , Yyl
(otcj d@3gj dedetsec s ddzlsj tco OdzO) CsEHO sl
Mo teOdw j Isfw  dd¥ stedsOydv 5 Hdgtzfglg'E o
dzj ftcj tor o dzse s f slssC O, J 1 Ctsdetsasd yj M
fjtejrtsHO Bls HdMCtjIsdetsets ftoj HIsOo dzj
yd &z ¥ BB dOEz)yjddy d Btsdid +WWJjCIlsdoe
3418 [ BBL dOUYUd B §slstsS dzj § Bi) o' SzERr oWck
HgZOBISE 1 CdsiBduj MEtsets §s5COL Olsj d
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oto] Bdzdl Istsdz MazzyoO) dzOC s 84j1dLoHf @)t
Bs i34 dzels iz T taFsyjdee] S tej H J dzd s ddalsj G te

f sl us.‘:gpit:( ) dt.

Irwidav § smw, Ykt RO p O dzn d M ¢ dsp dad
JMmisjMmlse jdedz" j| Hdzvw o jtcBOdz detse s Of f OtcOls
gqdzd o" ydksodzedj L OHQPugaddz i Blstes Bootg O d3j
dzj o sL d3tsy dzO W . 1 Of O By jls MEC dzOH'™ 9 Ols! fy
f slstsC Odzd Ud 64 L tcOfipls dzd3lz ts Is d dztizjisty Crts dz! f SsdsAs ¢
ddzlsj ctedtetso Odzd or f sdzdzv j Isfw sls dz0y ©
RZOSC s dzj dzdf 8IS H &Y O O

S =S A F)d (4
GH JSTdzOyOdz! detsy L dzOyd dedd WkdzCydd L Of Om

SiTeBBded ydetsy L dzOyjzdy WkzdeSydd L Of OmMO

xifts oifipjdg SO dzZO { sk ddzsj teo Oz

FisHddelsE f slssCtse .
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SftejHJdy dade’ § ddalsy Gttﬁﬂltgm_ﬂvtﬁ@jj i3 © eifipta gzHdds dz

ssydtsijpse §iPdzdj § dz 8 fedesmisO®Rd L Of Ofso
oMmMdnrn otc] d3j dzdz’( B OG dzls PtEo OdzO

s dBBO oMmjn Yooz HseOlsjd d & dL &g daj
sftej HJ dzv dzgdzOW dqdzs j ctedtctso Odzed j A3 SIS dzO

dzOS s dzj dzd WIs QaCff a1 O Mmts
Foo0s/2017= f’ﬁ F (t)dt 34064.000Qf30dztc H .
1 OCtstf dzj dzdz" 20 BB HOS dzjOf O M EZyy sd3
O CBEGEHBHO MtsMmisOs d dz:
S, =S °fﬁ H ) dt 4354 34064.0000 3841BdztcH .,

GHJS =43 5%ztcH . TL dd®dr| dzd J

L C

LOF OB dzO ¢ sdzj

S$$= 38418 WdRazteH. { Oh®. d&BHBidzgzqj L O
xTfts oflpfdz  slstsC O3 dZ0 39 jbiZo, Odzy s
F)isHddelsE § slssCtso.
v OB dzd yO
[yjdeC O Issydafdigls iftc it dzOQ das dzdzts?2  d  f ts dzd dat
{ Is dzts
rddei | AJYg da bBfts -
BOMM| ftedtet | , dz¢ Is dztg Is j dz!
¢ ([ 2) r fiD1_SPL_MS(§ d fiD1_LSM _ MS(1) di BlsC dztsd sls & d
dzto H . wsC| Ctedtc.9 dzj dz
dgzo - (dsmjzm BdzieH . td dsdzion . tolz ¢ wwen ] O a~
GBHO tckzB . | tczB . /| 6/ G3Jc*
1 0)0,
1 2 3 4 5 6 7
200 4354 - - - - -
200 6032 1 687 1678,0000 1776,7940 98, ] 5,
200 8971 293 2939,0000 2209,1633] 729, { 24
200 12869 389 3898,0000 2567,1743 -1 330, -3 4
200 12976 10 107,0000 2850,8269 2743 ,| 256 4
201 15268 229 2292,0000 3060,1211 76 8, 33
201 20012 474 4744,0000 3195,0569 -154 8, 32
20 1 24205 419 4193,0000 32556344 937, ] -22
201 27165 296 2960,0000 32418534 281, ¢ 9,
201 31156 399 3991,0000 3153,71400 837, 21
20 1 31616 46 460,0000 29912163 2531,| 550
201 35180 356 3564,0000 27543601 -809, ( -22
20 1 38418 323 3238,0000 244314560 794, { 24
x - 340 34064 33499 -564, ¢ -1,
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®OoMmmr  (f 2) L Phd SO NC] dfdwisiFs S0 v 06, OB it
tsls ¢ dzts dzj dzd W BtsH j dz' dzr A L dzO y jdzld Az Hf A@elsldsig
HOf OL s&z8 . 79It Hits ddzteH3 . 8 BB B / dstsHizsd Is
9" Oy jdedd BISS dztsdzd Tzd Y % CHsHzjoB BBl EN HlF o t
L O myy Is oL OdhisY tsc Odz'j dzd W d L a3 dadiz,
tsls € dzts dzj dzde O a3 kzkkjddrty O € Isdfdy OO J dzi ) dzts 2020030 f
Ctsded y 2 0Mgmisedpd@» dzd Is § dz! Gein daRjygiEzap 4, 9 3 9
d3dzteH . kB[ 134 1, 7%

l Oy dets?2 Hdzw L WWjCIlsdodesets ki tc@o dzj dzd W
wodzw jlsmw oL @y desMmils! dma tyj dzdo OdzedwW H«
Hdzd derdzfntc ©o dzj dzd v H ok A St Rty deozts ]  dzls j ¢
My zddaz j of sdzv yd sdzdets?2 d f 5dzd dzsizlpd O=is teigis?
4t d3j dadzts?2 H dzd dz'

f 31.12.2005¢66.; s 30.06.2010

m 01.07.2010 ¢@G. fs 30.06.2014 6. ;

m 02.07.2014 @G. fs 31.12.2017 ¢.

JteOdzdyr Bty L S5 ddzls| G tcaftcasp @ejladfe My G
Moo O kL dzser ©3d IstsyS Odzd v H 3Btz H dats dziz U {f
d dzls § G tc OffAfsdr@Haty tcff s5dzv yd s dafeB &’ dets ¥ ts dgif welzfs dzj

MtcOodzd s M dltsetor o5 § eiclsrlsasals L Of Oftso

> evalf(int(D1_SPL_MS,t=1..5.5));
9315.0989

OEy(@igtely d

> evalf(int(D1_SPL MS, t = 5.5 .. 9.5));
15736.0624

> evalf(int(D1 SPL MS, t = 9.5 .. 13));
9012.8387

> 9315.0989 + 15736.0624 + 9012.8387 ;
34064.0000

sO0Cdds BBKLOL A3, Mk B0 dL d3d dzj dzd 2 s
Sfted HJ dzv dzdzOW d dzig § czéeffstity axode |5 i d dzls §
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i4 o4 d3J dzdzlsﬁﬂs'ﬁ]ﬁz@dzrd O :

13 13
Fus = fF (t)dt = Fﬁt)dt +F(tﬁit (1) dfj93£5.0989 15736.0624 90t2.8387 34@HO03dzts H .

1 9.5

1 OCts dzj dedzr 20 B HDOS dzjOYf O M EZyy ssd3 L C
2O CBEGEHHO mMmlsos dd:

13

S, =S °fF) dt 4354 34064.0000 384XBdztcH .;
1

Rdzls j Gtod toth s Qdzdzis 5] O e B s BB H pdzkz stod  d
202D 1 7MceOLBdoCts? dz2O0 Blstcj 4CFH[O B & d&zd
fsdzzydd Mdzj Hks hdj tjLbkd kOlT :

evalf(int(D1_LSM_MS,t=1 .. 5.5));
10912.5047

evalf(int(D1_LSM_MS, t=5.5 .. 9.5));
12836.6415

V

\%

V

evalf(int(D1_LSM MS, t = 9.5 .. 13));
9749.9142

\%

10912.5047 + 12836.6415 + 9749.9142;
33499.0604

s BBO  dOSsf dzj dedetse s fslSSC O HJ daj oy
qdzls j ¢ tezfftgtep @ sdzd des s O ! dats2  BtsH j dzd f Bl s

13 55 9.5 13

Fl,lB—rF(t)dt = Fﬁt)dt +F(tﬁjt +F(t) dfj10812.5047 12836.6415 9749.9142 880604d3dzts H .

1 OQ sq dZJ dzﬁz*ls@lz; 1412020 17 HJr Q§ dzts D Q@i s tsd3
o4 dzd WOz’ C B zEHH O MtsMmis Oo d dz:

13

Si=8 A} dt 4354 38499.0604 37853.0608dztc H .;
1

o zBBBOwdzs j SIsC dztsdzj dedv L Of O fifdipy d Hs JOdizgdlz
qdzls jctedtetse Oded j d3 dzO wsilstej MO A ®f jDiiz jergsiddads
qdzlsj ctedtetso OdzdwWw dzO tsisitcff SE€ B©F " dEChpladztss? ) sl
OpMtsdzé Isdzsdz o' tcOy jdzedd 564. 9396 ddzteH .
or tc Oy J fad dpO ¢ 5, LOHOYd @ddc Omdzj tdzd W d difj slist
otcj i3i dzd IstciBlztls Mo OHj dzedWw EBSH J dz' dz" -
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ssydets s ¢ dzi Issdz? S5 © dlsesear a dJdzd ts
COYHBGES ot d3j dedesc s ddzls j e O dzO.

vt Btso Odzd OB Mtsdz Is dats 2 Istsydztsmls
BOKj@JOdZz Emdzseadw s o MsCts? ddzlsj dzifd o dats
LEBdsidC MsOdsod lffpd  ftndgidaj dz'tsdy O dzd d
MemMisOedzvwe h dré HJddOR]S d. Cotsdzt ydw HJd
tcW HBO or tcOy OJ Ismw ) or mMseda Isj &3 On
fted oty ¢ Y tswodzjdzd¥ of BtetsMtse. | " B’
dimimdzi H s Odzd v dzO dzj CBlststcr § mMser Isdw
ddeV sted3OIsd o dzr ozd , sB dzOtclzy d & OW i ted ud dz
HgdzOBBd ¢4 dMMdzi iz &3sets fesyl Mo ddzd
1 Csdesdzd € tso to§ d3j dzdz’ - Emdzse dw A Yyofmisr
dzd StcH d dzOtc dz’ - (fsdzdlsdyd MSdnr, mMsyd Odz
LCsdsdid isSqd By tod dgd tof sMdzj Hded j 7 ecdajHL" Q f dat
tej M J dzd 4 5B tsls d3j dzj Qo dOMtstsB N j dad W o
ftedsMlsOdztse ¢ A das@asts Ioz] W Biglf j o] OB Olsr 9 O N
sstectso " » MOAPLdr@Rdztfo "Hite . d&3OIs § d3OIsd ud ME d 4
BOr &3 d 1 CMlste] BBOdzr dz" &3 L d3j dzgj dedw d&3 o 1
dL zy®@ts? OditcgzOSC ydd ¢ teas@gdn@pi@Edz®@tcdz" = 1 toc
[117], [205], [323.

dtcjJHd Bty JMsea O d@GsHjdzj?2, Sl j
stsySd dmMrBHdcets ¢ctjhylsyOksese {toj HMIs
slsdzd yoOls: mw o dzkzyh ket Mbtstetsdlz Isj &3, yYlsts
d3d dzd B3O dz! dets?2 C tcho@ L BHB] isfhly My L y offf dzG %
OH Ofsodds ¢ fif s ndzj H 5 efQ)lstg jdbls pdeezc 2 L Is 2 3] d o d U J |
f ctsy $ fiplp &tg iz ts tc Ardy Oy Is k- s 9

) OBfMidzs Isdzs Istsydesdz ff tetsn Y yjdafd ok
zL dzser j Iyt d mddiiapuapissipd gosipiss asdiistedz 3 d o (
foslsdostcg g Slsfdn sissr OMisd ydzsmis ftotsyd

o HZOC O] 3" B H FdEsakoB j O d yj NS s dk dz@® dsdf &)
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ftoj Hi 5,BEHIE- OMIsdC O 1 CsdetsdBdSd ftetsw o dz
bLdzso ' & kiyjS o ks Oslduep % Ky s ¢ ¢ sd
fsCOL Olsj dzw dzO f dzsmC sflsd d dzd 9 d3 s
L Cedesddd yd M Ow  f jtoj d3 dzgdzOwW  otej W f(SH dz
sOB dzd yk ddzd dz0 ctcOW S, Ists ¢ datso Oiwvjém dagts +
fsdz L so Ols! Mw C Baipj FyPi HOMmilss SsL WWdydyd
tcQodz" 2 jHddzedy, d MEzdsdsz <€ o ABHicOlstse dzj ¢

RL d3J dzj diipfizve tog d3j dedets?2 { Ctsdesd3d 4 Mis Odats
sz tcB Iz dzj dzfs dg'dztgdf dz" &3q , Y Isdst iy dzgz SHAIHA[H d Is
sBtcON Olsdatinevtf Ttc OH @EARE] Isd yj MS 56 5 s Hafs dz
f SHA SHOIY ) deg Wzt ytsdz © BHdesds dL dzedr € C
fslstsC d, dn HdqdOBdS O d Cttetej dz2v ydd.
ftosdL otsHdg j 4t d3d dedz" n Btsdzj J f sHod:
dL digd dzgj dedw 1 CHEEQGd QB ts f sLotsdzv s Is dzO
ssdz' 5 OBMds Isdgr 7 §sCOL O] dzj 2 { S tsdzts e
o tMmtse j dedatsMisw 7 L OdBjteOdzjodddsvd wd dzd E M stej C

[ dzw 1L WWjiCIlsdoe dets@ ts sy dzd © Odzed W dzd L d
o4 dzd yddaj dL d3j dzj a2 = OizOBY AwiRE Missdl
HJdzORRdC )] f(lssCsorn dsHJ dzj 2. R d3j dzdzts 9o
ZOG dzV Hdzgts tslstsBtcOY O Isfpw  dL dzj dgj dedwv MC stot
stej Blzj s 5B tcOM jCdadists dfyj Isdefsfamjsipzdizl dzls O3 & o
¢HJ C sdifdel gedzsdi3d ud MS Y W g de@ diajYdetso Odzd § f

l Oy dzg" &3 EmMdzsedj &3 o9 OdzdH detsisd o dztso
MlsOdzatse d Is mw Istcj Btso Odzad J di3d dzd 3O dz! dats M ls d
fsojHjddd &BsHj dd. R 1kt {§sbsdz, Yy
1 Codetsd3j sted O Is Mis @iy Is dzr Mtsmistsw dad W
SlsHjdz' dzg" = btsyc on, It fdolsdsiCddj dift@j Bdz@ Ise
d dzls j tc.o OdzO~R
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14 [ MsB OW tc ts dz d myJjydod dz j§ Hisistsd
stcOdzMW stcdzd ez h drfmw L CsdatsdBd yd MSdr Md Ml

J fMsotej &3 dzdz' & Yhkflzssdw Rd dz20&d yj MS
nOOCIsjtedLizjlsmw dzj Mmtsdr S5 o) dzd yd dzOct
dL d3j da flzgBsCtscd3. | MmdMmilsj dzdets? H J dzOB] €
Ztctso dzd , ZOC s dzj ded v d dzd 4t dsd dedz" |
ftodHMisOo dzj dzd Me s 16§ Bffs oiz" ~( dz@ Y tc d d3f Jete M SwuaPi.
LOf OmMtse d&OIsj ted O dzO, L dzO0dzd 2 , HJdzd G) , t
1 slsts¢ BtejH]J Vs MEBteisMOC d d3d3fs dzic g & d3
Hd dzOd3d ¢ 2 IndgdndgQadizff, dmMMmdzj Hs9 Olsj dzj 2 B Az
Hgd&zOBdud MSdms dLdgj dzj dzed?2 o + CBdesdzduj M&
[sHjdkd fltsCtses o 1 Ctds®kdS) fLodwy:s
W OCIstster st yd o sdgssfO dzo destgi@ € afidfls[d dfyd fls
otsLHj2fpgsd™Isd?2 dzr R fyds fHsdPR@E S off, B d as@IsizC
czOls j delsdizw j H d dzO di3q € Yts thtts jdgvisy oftaf] .2

I HdqdoBdud M¢ds MdMmisj BOA Yyofmkss s
sy Mo HMOG Wapdlagalzr i3d f 5 ff fpel O IEBIHY tdrioftd]t
LOfPiissS sOYH' 2 dL OSSR ftetsyj Mmtse d
otoj iBj dzd, ¢ Cobtttdkzi SSusdbstniwidsdgy] dBdsjdszpd
HdzZw § 5C OL QOdIR dls dfidels | tco OO L @ ldsjj cfjjrSdzdisCcft
USEHO MisOdtsoadlsmw OClEzOd dzs?2 fLs@HOR O j ik
s sfls Oo d didylz  YotafdHelzj. H i tstdy 1y © oSd d3fgezk i) Sotafj Histxlz
HOdzdz" 7 H 5 fidstOusQsty dzf j dBj dds dz2s OL dzts s dzts?2 O
[ 3R 4 mdMmilsj &3O~ fn  daj § to jHCO dzdiyf Jel3fa ¥ Ptz «
sy sMmis Os d d3todsA iDL GaEZD Y tc jrtg) WolrzS yd d ¢ &
s OB dzd ydz' n H Odzdz' Rts o O dpofiWdidgChed] dedshte j dzd to iz
H d dzO dgdAfe®f) o " f s dAfiag jj tsE@dEf~jH d d2O B ud M< d.
{ slssCElcOlbdzsj ftoj sBteOL 5o Odzd j o Ysle diglsy dia
BsHj dzdtelkzs M j2 HddOBdSE fokssO
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1dftejter odetsy sfdmoddy fsyld Mmsse
ORO&ZIBHYR oL By dtsMmisj?2 ft MteOo dzj ded ®
MMty dfdhdasosdw s bikztoBlzdzj dzlsdets? d EkMC steV
90y dgr 58 dMmMmdzy HiSO Ols s B stcOdzr dzr §| BB
LORBj Hdz dzd?2 tOLoadlIlsqv, Ylsts Is gz jflde tsdgjj 1
B ssHOB], EZrtsHWhddid s ftedddlsdo desets f
¢S bzOdz dzsfls! dfjtetf] te1 jitds" Oeo daty ctts] W fesyd M
Yy Wietseo g 2 ®G ¢ dets dId Ssflz@. O oz Is dzts tcOMmh d tcd dzO
dzj § tej te"Hasdpisdztf © dzOfn | dzj dzde'Bi €& Hiashiydsbizcef @33 d d3
Mistcd d3d dze O. vyYls MoMmMisswdzd?2 (L Of Ofse)
MisOdzso dIlsmw MoetsBtSHdZ 3 tsIs Hftedewr ¢d ¢
dL i3] dzgj dedw Msmlsswdzd?2 (§fBlstsCd) RBseclkzls k&
ftesdL o sdz! dpsff tghofdedg| dztitsy j Is f slstcj B s Ols! Mmw
LOHBd j degdesisd s CtejHdIsk i 10 ydmdzO
O dzgj LO yjdzr2 BwBjMmwy. [tSHjEZJese Odedj
o O dets a3z Is ta jOedsedRfded*y d ME 54 ©Y§ dMOded JB3ddad
dzj Stodilsdydz" d3d € o Otcd Olsd o ézts )& B Q th GXGIO) tedff
fslss¢ COC 1 Ctsdtsddduyud MSEs oJ dzdyddkz, ¢
dmmdzj Hso OdzdwV Btsdzj j 1 WWJjClsdodes?2 flsOdatse
 Mdzd HdMCtcj IsdzOW W sted®® {fftc jf Hsfiplis® dsdrj drdsiiz] |
BsHJdzj 2 CdzOMMd yd ME Bt ol EWs dzts T3gedssef SHsfinR{cC I8
sfdmr 90! L O OMr d stsCd dzptPstOlsal detez
M zO2 detsor d3d W kzdzC ydw ozd .

J ftci HdZOG O] B2 dzts 0 52 Csdzyd fydd ¢
fesyj MmMse o 1 CtsdesdBIS ] dhMssydedSsdy Istsyd
dL d3j dzj ded ¥ = o fd Mlsgidfjtc hipfla damsiods I5jfnWH difdatiii
ltcdodzj yjdedj HtesdLoeotsHd » o dLkzyjdedj H
S dmddedfsyd MMse o dzy d3 day jfdeq toh ¢ dEBR3d Wds G i
HdOdBdud MEdn MdMmlsj BBO~  ¢H jofsdetists L &f teHs”
HAWWJ o) dydese Odzdj &3 dz0 dB3sH | dzd ¢ sMmdzj HiS
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I fslssCO, MEstesMmisd d dde@)®&died dEfH]ststsls s
fsRsc0s s dMfdj Hsse Ols'  Cles@ifefEd U3 O 8Q Is jield

MCstesmls! t©OLoadldw, MmtekClsktedkzs o Oted
e j ddesMisd oL Hj2Mlsadwy folssSts  da
LCds®d uj MS et cOLodlsdw. [ SHj dd f

1L WWJClsdo dztsfls 1 C s distiz s d i & i dzddis P fr) Is j Wil oz
dsc dmils JajuifSisPBdL et @lstcGisdodzr |  OtcO
dzj ftojtcr odzgse s fslssCO 1 WWj Cilsigo dffj to Hdgy dz
stk lsktts?

1 Oy dats § L dzOyd dzd J ftcdtsBtej IsOs Is )
dzj ftojtor odetsets ftoj His Oo@raj @V &t isGasdjsded W
1 sfipsgxX @ tojh j @dPuyud EftcOodzj dzedvw L Of OMOd
ftosBdzj dQZGs?2 Hdzw gjdzgjHYy Jtesea. Clsts fMmeow L Oda
ftcdosHdls € fwoljted BHdBEs dJqdzd dd Md
ntcOdzj dzde, Igs® fegbbhdds MssdBsmisd -~ teC
¢ fsotcj yHJ ded & stso Ot O. sO0Cdds tsBtOL tsd
1 CsdetsaB3d yd M&d sB sMdzts o Odzdz™ j sBi ¥V 3 s
dmMf sdzr L so Odzd j d3 dzOdBtsdzj §j toj dzj 9 Odzlsdzr =«
vd zhtfde@,  stsdz dMmMfsdzr L s Ols! ByjdeSd tor d
M csmO. IMieHO St dzHizj smw fted ©C
BJLBY OmMdzesmisd, fslssdiigz ybts ddzyhj (olsjt
ZOoaMjeHO Blsjtowls! Cdzd § dzls O. [ S54L j odixfdzW i)
Ff cOo dzvIs! L Of OfmOdiddzjelftdaigjtg" ol dérWjj Stlstefleois]

L Of Ofyr BJL ftjter 9 Oded 2. stesdzj] Istsgts, d3
McCttOlsdIls! L OtcOIlsT dzO r~tcOdzj dzd j .

[ MsB OV  totsdz! f slssCtse tBdOtEY o Oj Is
Ctetej dzwj 2z df tots wjOhfie@szddzs L OWis 8 f bizj B O dac
Ldz2Oyj dzed?2 WOCktsEcesOlicd dzdzOL O dzj L dzOyd s
L dzO U J g B dz'tds @ I df of dEdz0 & M ts B j ded@sdzdd @ §izd fls O 9 dz
LdOyj dzedwddd ¢ OL Olsj dzj 2 sdf © L Of Ofy.
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fedLotHd J WEkddddd td@Feiso! adHf Ofptsteyj
¢ Stotej dzdHtdddzocO I Htolzec 5 d3 [CISACOIL HEIS L Od3j Isdzj |

1y Btsdz: M d?2 d dzls j tc jOdzO dzd Is f € ts 8lzts dzaf ) s
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HdMCtejIsde § Bsd3d dalst cdzts & {5 834 dzf s@Afsigslsisde@ &€ €
sygd dzd 9 Ols CodeC ztej dzyd & ) Hd dzOd3d € J ,
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ftcj HMIsOo dzj dz Isj dzH j dzydw i3 csf S BC tsaf. S is t
stsdzd yJj Mise j dzdzts 2 <P P § b gEediEEld st ¢ s d c
CodeS Ztoj dzlsdats? Btstc! B L QS ot detgq j dglsy pés Is g
fslstsC O.

#Bo ] d3j dadz’ J Lesdtsddud M dJ dfmmdzj Ht
ftedBj GO8 Is ¢ Bj ssHOd3 | Mmisj Mise j dzadz’ = d
dgimmdzj Hse Odzedw WL duyj MStsets Hoadyjdedw. |
fteddsd dej dedd W OLBo" 2 dqOdz@dgdee,ts 2 d dfls jetdyttdg s
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fts O0dzOdzcedd M WdLrduyj MSddksd §tslstsS Odzd
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ftc., H B2 dzr ) a8 LWWJiClsdoe dats g f tod d3d dzd
L Csdesd3d ud M d A Csdzl ¥ dzS Islzts. 1 sw o ddzd iy
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fs OdOdzsedd M WdLdyd mSE d ds.
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jflsjflsejdedzr & dzOkS, MsOdzso dlsmw o Oy dz o
fod sgRCsds®Bd ud Mk, HEEHdGdUl ¢ e, |
Gl¢ sdzs 3 U4 frel @3tch e fipd - € | f SdsEAS@Bd yd & Ov S
L dzj teg d ¥ Cesdatsdzd yd & OW f sls§ ezy d©pxzHizOdzy
cd dzls | dzfyckafdztsifiids ! dzO@ CtsdgCtejlsde" 7 fted d3j eOR
ltejHMmsOodzj dedj 1 Stdesddyj MStBeEts  Hfotls|s Sd@
Hisdy dets § L otsddls! d fiyde)sidsodgdsy | fpS ehei Rdm
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sjstedj?2 WicOT®®gBoe [ Olsj B3OIsd yJj M ClO dz@tefjntf
Bj ssHse tBiMfjydeOjlsmw Iktsydssmils: ¥ Mmsa
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nOtOSCIsjedMBEME Sl ® O ddzd L Od3d H dzj ldAd W
otoj d3j dedzr | EZyOMmlsSCd dLd3j dzagj dzgdw dr Mmilstelz C k
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1372105 2
undefined = 12—3
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oL @35y dz" d3 M fwdodzj yddedd 3 HdwwjtejdzydOc
fsCOLOjdv"dh flssCO o HdMCtejlsde" 7 BSH]
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t dMkz 2O sBd3B d dzd tets o O dzdzOW M dzO2 dzseo OW € O
odzj N dzgj 2 lsBttctdY7 oFRAFFIG Ckedyj MEt|
ftodBdzdy j ddj, MYfdshd j ddddd) .

] Ot Odzdzj dz' dats ) H RROBELEA PHUBREE B ciz ¥
fjteor | ftetsdL @ sH dz" § (M BstesMmis f sl ts¢
fsCOL" 908 Ils BBsdzj | ZOGcdzV Hdzts OdzOdzd Isd Yy |
(DSBLEi GREBEN JdRf{BBBO i REP d mMO&BMSS (
MAGENTA ftBdzj ¢ yoOvy tots Olzfs o5 tetfsd Odzd j . -skzs
Of ftesCMd BOYq™ daj Stedisdudm) "Vasf ¢ tslp figly gk
dzj Ctslstste’ 7 qiogz®uQssa B dz© .y d o

{BBL ARt dz  toj to" o dalz¥ W zZggBHAPE d3jf dejsdzd
LlIssets §slstC @ ddigfo dfQaixtdsevtsy tsis @, H BBty alds |
sftjHjddls! ¢OSFOPsEU L+HBRYEZZE ) tesd LB EH dzO
fted {lssds o' Oy 0Ojls ddalsj dzind o dats fiyls e iz ¢ & 31
fMzse O3, §Jjto OV 3 PEisduf detHHedz@ls & 'ztd® ydd
iHdddylz ot d3j ded . Ft)sj fEsy to jitg jdry jded & t5ls dats M
fslssCO L O &Od 2 tbtjLtss ot dj dd ¢
dzd scteOdzed yd dzdets a3z bk d3j dz' h jdzedd f smdzj Hzdw2 .
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fslssCO dsydls dd3d dzse Ols* mw 36 dzts 0 § dzdzts 2
f st 0.

l od B3 ded Is§ dz! dets € Lisdsidud Mcda
ftesdL o BH dzts 2 sB dzOtclzy do O Isfmw a3 PH @dgEE o d3t
L ¢ tsdats a3 aff JtsfisSisclljdn f s d3dzd o5 dzOlz ydzlz & 7 1O Ml sz €
tcOL desfils! ddzd f jtco OW {f FeitfdlLdofisHIsdBES t 6Ok O
LOf Ofm, SsGHO:

Ft F Bt @Ed F t= dgte [.93]

b dZOzse ds Slsdatsh jdzgdWw s d3d Y HE 4 tef d3d dac
COL detsfylss ) 65 otej d3j dedO s oi3s Isfdztdf syl tits) da3Eu
- []1308 yomlsdztsmis d, sOd3 HtdoeossHdIsMmw { tec
gL i3 dzj dzedw L Oy OMO COYdlsOdzO wodzw jIsfpw { t
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[ dMmizdzs & ¢d2Q d2dA@s ik -zO R glzdzd HHHAO GH € d) 1 &
]l sSHe ) desls! Mm@t jd3i9Cdedst X tsdigs d3d Y4 S 52

YOfmls Ow cofffaldjdggCdzdz’ e oCdzlzsfpfigfs 00 to j d3d dedzr = By
I Ceds®Bdyj MSsets ©OLoadlsdY, GBLOMOjls ()
f OtcOH dcf oz W stcedsMISEd Miso toj d3j dzdzts 3z i tots

ddzmlsteldgj dels D zso VMY f sHESHEBSe §tod dMmid
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fslssC 5o s O¢ ddzd ddz0yy mew L Odz m orF
1 C sdzts[dfF ]

J dL 3 dgj ez s? HtosdL otsHds?2 (MEsttshls
1 Cedetsd3d yj MSEtsets Hodyjdedw tOdz N j d Ist
tc@Isdw. 1 OdzWH dZOW HJj BsdzMistcOyYydw BBG O
MYy dzO21dz0dz] f toj tor o dzs M Is d HdWW J ted dzy( te!
stcOdzMW stedzOyYydd dBHjdzj?2 1 Ctdsdiikdyj Mt
EmMSCtste dzd v , 1 € ts dzts dagf] izl fiz G Bhdsfy s js dg @ tds§ Hauffts 2
i3OI j B3OIsd ¢ tcOBSISO] Is mMs oMmj &3d M dzO2 «
fJ o sdzOyOdz! dats ofmJ sz t& O n § das'G i ] dzddetsto &
OROdzdIsd 93T d 4 TBCOLOdMs f§thmdz Hse Ols | &
SteYy » ftosdLotsHd n M dzO2 dzO:
> SPL3 DL:=spline (datat , dat ay,t,3);

331210543 A 993631629 2 1211004423 /84569 f <9
10864 10864 5432
278434581 5 676975857 2 127764093 [_ 31034370 <3
10864 10864 776 679
2309408211 Ay 22613609271 2_ 34041529041 iy 8671900683 f<a
10864 10864 5432 1358
2569634439 A 35934902529 2 83055494559 30360440517 f<s
10864 10864 5432 1358
SPL3 DL :=
- _ 621675977 A 11934753711 2_ 36618646041 ; 19503784733 f<6
10864 10864 5432 1358
177762013 3 2455130109 , . 935857917 297291571
r— £+ t— t<7
10864 10864 776 194
230517163 3 . 6118732587 , 3351073431 1101709191
- t r— t+ <8
10864 10864 776 97
195440225 5276886075 , 20090127969 6589502321 .
- r— t+ otherwise
10864 10864 5432 679

> D1_SPL3_DL:=diff(SPL3_DL,t);
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993631629
10864

10864
6928224633

993631629

835303743 , 676975857

1211004423
5432

127764093
776

34041529041

5432

5432 o

22613609271

10864
7708903317

5432
35934902529

5432
83055494559

10864

D1 SPL3 DL :=
- - 1865027931

5432
11934753711

5432
_ 36618646041

10864

533286039
10864

_ 691551489
10864

_ 586320675

2455130109

5432 5432

935857917
776

3351073431
776

~ 20090127969

5432

6118732587
5432

5276886075

10864

5432 5432

> D2_SPL3_DL:=diff(D1_SPL3_DL,t);

D2 SPL3 DL:=

993631629

993631629

5432
835303743

5432
676975857

5432
6928224633

5432
22613609271

5432
7708903317

5432
35934902529

5432
_ 1865027931

5432
11934753711

5432
533286039

t+ t<6

5432
2455130109

5432
_ 691551489

5432
6118732587

t+ <8

5432
_ 586320675

5432
5276886075

5432

> D3_SPL3_DL:=diff(D2_SPL3_DL,t);

5432
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D3_SPL3 DL :=

25 s dzOMMdw d ¢ Oydv

CRY* ¢ s todzts?

993631629
5432

undefined

835303743
5432

undefined

6928224633

5432
undefined

7708903317

5432
undefined

1865027931

5432
undefined

533286039
5432

undefined

691551489

5432
undefined

_ 586320675

5432
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tcOL dzgtse s Isdf O ( dzOftcddsj o6, HIWW jtoj dzaydtetse
LOf OMtse o tlktsCd, dd dOsettels, ddlsj ¢tcd
fsssCO o LOfOMr) [6D, [ BRZOWBBL, [ 77]

ddzj HZ ] ©O'ECEHL oL d3tsy dzr j s Omdaetsmis d
1 0fted 3 e, fted dmMmdzjHise Odedd c¢H@ EADPC d
cf slesftcj HMIsOo dzj dzde" = B A3 dzlsdz” d&3d d  d dzls,
mMdzj HizjIs § sd3dzd Is s tOLddydwas fted d-nr
Is s Y datsjfnusiz dz' tds Olstseo  f ted d Midzj wcisgd @dzdzs o dzdz®
ZOL " o @s@BE Qdadz" n. Jtojdgjdedz j tWHT 1 QS
Msmsswls dL HdMCtjlsdyr 5 Hdzj odzr 7, dzgjHjd
L dzOy 4 dzd 2 ddzd L O tsfftejH]jd @gdslsjs S ddjdzed se
sfftej HJ dzv dedz" 2 Bt BJOAEID Mo & jj dglj dedsH ( € B sd
fsCOL Olsj dzw ds o tcj d3j ded eoffiyjd dzCdzasfpyezdzts & 2O ¢
[ 134])1 ¢ff OBdiPdzdz’ = § 5C OKIOGH @M tclsls| f @tcj H d
dej MG tsdz! Cdd3 HAdMSte]jIsde” g J dz@usj dadty joFi3j flafd
HdMGCt Isdesets dzOB SO H Odzdz = . lted ECtolkz
fs5COL Ols jotzfsleEMDOBE N d 3OgHP &Iz = L Od3d dzv j Is fiy
ltoed dzOHtsBdatsMisd MtcOo dgj dedwV BsH j dzj 2, f 1
ftosHtsdzy dlsj dzi dats fils dizls j atct® jOdggOdRlz" ds dzwvd f tsists !
tcOL dzd yoOr h ddizmw ctcOdzed yodz otcj d3j dedzr = W to:
BsHjdzd € JjHJdesdkBkz otcj d3j dedets gz ff Otc O3] Is t
ddzhlstczdzj dzls Oted?2 Htsdzyjdz B' Is! dzaj Ctoedlsd Y«
qdzis j eo Odztse Misgwy Mg FRW s gabrgs? .

J mMdmisJ d&34 Ctsdif + ¥ Isj tocdats 2 BOIs j &3OIs d €
Of § tots ¢ i dhdgOuscfuleiz digs{c sy dzj dzOd3d dzO B OL J MY «
dimmdzi HEP BEBHJyudzs Mis! e Ofply ©ls Y Ipsirrizidgliy) ' dzdzts
¢ dzOdnHNPdzO0 di3d U d M & dif-te Yirsosiph 636 & ) ts g ' tsXizd ¥ ts te 3z
N Ot O Is[j 13 4 ]

vtsydetsy MsefOHjddd Jsyj MmO d &isH
sBtOh j dad j GW Iz dzf) 1) dz® &30z ftod HdztsY § dzd |
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HdWW Jtoj daydtetse Odad § d o dqdzsj ctcd tets 9 Odz
ftoj sBttOL o Odzdj L OY OMtslgy HId@EOHBEUSHE A
WOLBoats] ftetsmMisteOdzmiso s M § smistetsj dzdJ dz ¥
OdzOdzdIsdyjmMedr o] sBtoOL s Odzd 2 d eodL kz
ez dzj o 82 fYtscetc] h detsflsd 9" f sdzdzj dzd J idp MO M
1 Ists f slstcj B 159 jO0dkfsV & ¢ 9dstisactiz?y dMmMmdzj His9 Ols |
MdMmlsj dis?2 C i3 ' ¢ Isj tcdaddabletsBtcOB S5IsC d H Odzade

gdMmisy 3O S B! 5 Is] cdidaple IBOd| PO dEEE d
wodw jlsfpw SHddts?2 dL MOdr = 1 WWjCIlsdedz n
fsLodY jIs HMIsOIstsydzts ddgjHeE o0 IsO dzO dadd LdAdAs
zOr 8H (Is BOIs j B3OIsd yd MS d 4 tej N J ded W 1 Cfs
f sz Hdzd s o jtemMd2 WO BZOdMEtses § OCjlsO
tcj OdzdL 59 Odz f cdzdets W 2 dz€ yd s dzOdz! dzr 2 G to (
ddzilsj teW j 2 .

PolstskOIdL &3 OB ESEOCHFE j ME B  fted d3d c
oL sy desMmisd o dzgjHicj dzedWw d eSO BARBcs:
dqdzlsjteW j 2O fsdz L ts9 Olsj dzv, O 1OCYJ tc C
dmMfsdzr L soa Odzd j &3 WL ' ¢ OMapigte s cuta]Grisdi ddgds o @nd:
ddztsy 4 Mlsots o Mgy dzde” ~CSBiBET | ftsL o tsdzw s
f totsB dzj 3" BJ L dzj 5B n =daddedits Mistsia@leda®lg 'H 2O 0 ©
OB tste fdBtsh dzdS s o o9dHj] cStwOWdyj MEdna
o’ f sdzdzj dedw dwdescdr L OHOY BjL dzj &z BIsSH
fmd dzls 0. M) dCikGs dzts d3d M s dzJ ofMmj cHO o dzOH j J I
KOl RO U MEitsets tsfdmoOddy d tjh jddw
f sMisOo dzj dzdzts 2i HA B ZEOBOYT ©BjYdd3 OBIIST
d dzls j e Wagpkefl7 dzO-sHdIls C0O0¢C MO tjh jdedw,
Cto@Wj MC zs dqdzsj tef toj sOyd+¥ M OdOdzdIsdyd f
or CdzOHC O3 d ¢ ts.

b dzOdzd Is d ydzts i ls Ctsdi3f + 8 Is | todizts clftsts dzdztiz®) Is ta
Mstsdls tsyJd dzd Is+ Ctsdzyd f IskzOdz! dats § ZHB MIse
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fd fiyls Pagle 17 Hz0 YO d&z0 Mistesdl P dd tzd Y 1O df
tOBElOjls M OkOdJlsdujmMSddid GiojsBLOL

BOIkJ i3OIsd ¢ d, fs Bty dzgl BBaBSHdABSMISd SIS

yd mdzj dede" § twOMmyy st . ¢dOddlsduimcdy ¢{§ts
Mo s2 Milse 5, wog dzw w fry4 sHiFp BB OBLHg O dds2Mm s c
fted detsiyd Is dz0O o3 otsL d3tsy dztsfyls sO¢dn o)
HdWW Jjtoj dzydtetse Odzed J , dqdzlsj ctedtetso Odzd 4 , 1

Mo s2 Milso ts Bd dzd @30 dz! dztsfiyls d dzts tc 03" My dzO2 «
MmMsdzdzdH j W, WwWodzt dMY sSxOLB] Ikt Od dadsnésf Qdzo s
olsstcOY ftosdL 8 5H dBOW M dzO2 dzO.

I'rydfmdzy dedv M tOYd e dz@df teds fridsd ~oy chftatizSois
1 Codesdzj sted € jé BjL Isted B o fMdef Hotiz e @afzdfiaf] v +
fslssCtse 90ydatsy L dzOyJjdedd Htedtsstecjdds@] Is
1 Ists Emdzse d j ftocsHdCIstso Odzts d ftcj HdzOG
SCOLT 908 h j2fw s oMWetEts EREHNMj ddW
e dzOy d o Odzd 2 d Emtej Hdzj ded 2 . 1 d BBRAtSHJ
EmMCtejded?2 ddzd L Od3j Hdzj dzed?2 1 tls tst€ OL HAIO Cls
BOIs j BOIsd yj M¢ 2 ts B tc OMapls God] O dadody Gidzr Ih
otsL d3tsy detsfyls d fd dzo sdz' dz" = d ud mdzj dzdzr -
o' ydmdzj dedv ftoj sBtcOL s Odzed j 3 o' tcOy j dzd 2
sBdzj cyosls ftosyjmim BsH] zdechsOddw o1 OF dzl
BjyHE dzd &3 . vydMmdzj dedz” § o " udMmdzj dzd v daC
ssyde §j ydmdzG, dBsckzls L O dvis! Mw tcdB
f &z0e O h j 2 LOfwists2. v OC 52 f SHA tSH ¢
Bzj Sststekzs hdBCE, § GOy HEHQ SOV dzox
tojLzdzYIs@d &30Odzedj d Ctdelstetsdzr whdBSd o' Yy
9O des?2 LOHOYJ?2, €0C d dzzyjddj ¢ sdzin

| ZOoa dzats?2 d 9Oy dets?2 Hdzvw d&zOh jets dMmMmdzj
W dzW jIsfw otsL sy dets My lIs - tcOBdIls Q l4'0 Y dints dadtdz

ud mazOMgrlgf. 5 EZd@3sdzyOdzd® o' ydmdzvjls o' ©OY
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o jdzdydde , fsdzzyow ftod 1 Itd Istsydzs j toj L
Mots2Mmilse jdeder | dzj Cslstste” d3 Hiczedds ftotse tcOc
[MtsB j dzdetsMiIsd o' BsStcO® d tcOBBIsTudfiptsy tdij o
Codsf * ¥ Isj todats? BOIj BOIsdSd dJecteOels ofmj
dmimdzj Hse Odegdw R, yYlss kx4 fFtejHMIsO dzv j Is Ty
tcjLizdz sOlIstses ots ddzsedr MW JjteOR § tsL dzOdzd
B ssHBse Ctdif! s lsj todets? s BstoAE] tisls € fftc tsHH @ity ¢
1 CMf sdzj dzyd Odz! dz" 2 tetsfls HEsMlsEf O ¢ d&shd
1 BBrBHd B BGlsdgjIsdls | Yysts dBesecssBicOL
Mdztsy dets mls dzj Sslstste’ n BdWIsd?2 ddYHdMyd
Miststetsdz MHjJteydoOjls h ditEestdeogsd Mig Y s dz'
d dzmistc iz d3j dzls O dz! dz" = Bj stsH B9, ) Ists X4
gqdzls jtoj Mdzr | tjLEzdz Ol Ctdzdyd Mlse j dzdets 2
Cod3f ! s Isj tcOR .
stojHd ftojdhigkh jmlse dmMfsdz L s Odddpte? o
st dBsy dets L a3y fatk@flls! OB 9o toj ) ddsi
tcOB syJ CixcWodkbliigd © RMf sdz' L W dz¢# BtS2 t6j Y dd
o' MsCsC Oy Mise j dedz" j dqdzls j cOS Isd o dzr j BOIs
teidd3 ftej HEZOGOJIs BHdd d Isj x4 Bltis)
LdzOyj dedv ctfts EddsdzyOdeds € ftcd o9BH, ] HOz
lted dmfsd L se OdzPg d fdsdglsd S B e Oy d 2
fOdaj dzd o tojydd3dj HEsSCEZdj dzs©O, CtBOdzH O,
9" Oy jdedWw tMisOY IsMw Mt sts2 . Clsdzd L €
ftesBdzg 3 o3 Mists S BsBOdzH, dMytsd L kj B -
t i dds tcOBtSYJ G dzd s © ftcj Hd2OL dzO
dmfsdzr L soa Odedw o7 ydmdzdilsj dz' dzr » toj MEztemts
Maple T sded ftoj HdzZOGOs s twWOMh dqtej deder j W Iz dzC
ZOMIstcOd o Ogidzlzlgr A tcOo dzj ded W, dzj HisTlskz dz
fOdgj d&zd ddzd HEkzedr dBBJjIsBHB B4 L dzj 5B -

fescOBBEdetse Oded™ . [ 43 dd5 dzdMppsled S usjdi k
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sB dzOMIsd o9o9tsHO 5 kditsdzyl@agddtf tc j H fiplsf @ediZ®h jj Is
CtcOMmdzlz ¥ Zedztse 28 mMésBC Iz, i tc e O addifiyf dtsoigz
s jtcOyd?2 o99BHO o wjyddi ddMmisO GlstsB tcO)
] tcJYddzy twWOBtsYyjets dzdmlksO o9 tsHMapko sH
input( ) . 1t Ed@sdzyoOdzd® Hdozv MattgHDMath)int sdzr L
108B s5t6 O ntSHAZ = d 9 MapieHlE@ L o @ Plddiz" - G
o' fsdzdzgj dedw. 10 dzdmlsy LYo M L OYTWISt!
tojLizdz SOISO of f sdzde dedWw C ts5d3OdeH" W o dzW J Isf
l ts6 tc OABABRO mMsH jJtey dls Bisdz' h 52 dzOB tstc
f tots G tc O BA3d todz’o Odialpi Is o MElletsa®F dgHin Odzr M d MY
Wi r O ftosetcDidguigd tc s s Gsafde ftsH j oy Olsfqwy o B
Maple dbkh jmMsolzjls HOoO Isdf O ¢ dBOAzH : ¢ ts
fOCjlsO. stBRBOdH' o jtrndzj 65 kZtctso dWw Mk ezt
dmf sdz' L 2§ di3’MapleC s@&HBO&BOS ¥4 BeBh dtedsr 2 MY d 1
WizdzC yd?2. gl jJydodfPS g istso OdzdigtsH j tey Ols
MfdydodzdL qtetseo Odzdz" | S Bd3OdzH T 9 IOCdr C
Odze jBtcO, ojSClktodts] dMmMudmdzj dzdj d ¢ J dai t
rdwwj gpheydioy wikzdsydy o&syjls B Is!
Cotets] j2 ftoedmotsjdets Hdzw BEHtsBMISo O
tcOB tsls j M Btd hddisd EOMMde Odzd H Odzdz" =,

or Oy j dad W COYHT 2 tcOL , CsSEGHO 1 Ists dzJ
ftcdmojsdfls ' ddzv, O L OIsjd3 B' Mistets tsBOISdIs!
1 Of ted d34 te, Ylstser dz02 Isd i J tcowzt® dzC yfdte[t

OfftesCMddisdtclze h j 2 H dzOd3d ¢ Iz HJ daj ) dats:
HAWW jtej dydtelzj dss?2 W zdSydd  dh jSeydl fved e
(SPLL -nff &zORtdm ¢ s & tenoney supply):

> D1 _SPL1 MS:=diff((SPL1_MS )u);
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1678 <2
undefined t=?2
2939 t
undefined t
3898 t<4
undefined t
107 t
undefined t=5
2292 t<6
undefined t=06
4744 t <
D1 SPLI_MS = { undefined t="17
4193 <8
undefined t=38
2960 t<9
undefined t=9
3991 <10
undefined t=10
460 <11
undefined t=11
3564 t<12
undefined t=12
3238 12 <t

dzw o ydfmdzj dedw ddzlsj etf sdzw ydsdzdz = L
BOMMr (fjots? fosdLotHds?2 WkdSydd L O
WkdC ysege .¢c ) ©Oo j teh j dzd § CBdizOdts2 dsr sy’ € as(
slstsBtcOY jdedj tjLlzdz sOlstsea o ff tsdzdzj dad v :

> dataD1_SPL3 MS:=[seq(D1_SPL3_MS,
t=[1.1,1.2,1.3,1.4,1.5,1.6,1.7,1.8,1.9])];
dataD] _SPL3 MS = [1495.401, 1512.343, 1540.580, 1580.112,
1630.938, 1693.060, 1766.476, 1851.187, 1947.193]

vyissBr fftHOsadlIs! 9" 9 SH, 99 jJHdIs] Hots]
CEBOdZHO o' f Bdzdg J sMw, dets tj L Iza: IsOIs o' {

dataD1 SPL3 MS:=[seq(D1 _SPL3 MS,
t=[1.1,1.2,1.3,1.4,1.5,1.6,1.7,1.8,1.9])]:

1 &20ydlsj dzt dets Bz G YyOJls tOBBIskE o ]
f Odzj dzDB stc© ddzmlstelzdzd delstse d Y jOyd2, f

sdfz HOdzdzr = d MY smise HFsHE dese @) teiy (ded . ©
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fOdzj & dqLBjdv jlsmw o MeslsejlMmisadd i
5B &ZOMls' ¥ ©OBBYjEs ddmlsO, M Sslsst’ &d i

123



I ¢aeBlosffref/ R IIOLRL R 01 6] R)
dtROURIM Fyorf [fulcyrs frrpuv 1[uls
1 CWWjClsdoe detsfls fijtejrtSHO Bls MO
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