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Hunnomua pobota: 58 c., 7 puc., 5 Tabn., 19 miteparypHux mpxepen, 5
JIOJATKIB.

OO’€eKT JIOCHIJKEHHS — MOJedl JUHAMIYHOIO MporpamMyBaHHS B yMOBax
CTaTUCTUYHOI HEBU3HAYEHOCTI.

[Ipenmer pocmipkeHHs — 3ajada  pO3MOALTYy B YMOBax CTaTUCTHYHOL
HEBU3HAUYEHOCTI.

Meta poOoTH — aHasi3 ONTUMAJIBHOTO PO3B'SI3KY 3ajadl 3aBaHTAKEHHS 3
HOPMAJIBHO PO3MOAUIEHUMH TTapaMeTPaMHU.

Merton A0CIIIKEHHS. — METOJ1 Tepe0opy JaHUX.

B nunnomuili poOOTi HaBeAeHO NIPOrpaMHy peajizallifo sl PO3B’sS3aHHS
3a1a4i po3MOJTY 3 HOPMAJIBHO PO3MOJIJICHAMH MapamMeTpaMu METOJOM Iepedopy
nanux. OTpUMaHO Ta MPOAHATI30BAHO PO3B’SA30K 3amadi JUisl PI3HUX KPUTEPIiB
ONTUMAJIBHOCTI.

MOJEJII IMHAMIYHOI'O ITPOTPAMYBAHHS, 3AHAYA PO3IIOAUTY 3
HOPMAIJIbHO PO3IIOAUIEHUMU ITAPAMETPAMU, METO/| TIEPEBOPYVY,
CTATUCTUYHA  HEBU3HAUYEHICTb, KPUTEPII OIITUMAJIBHOCTI,
MATLAB.



SMICT

SBABIIAHHSL. ... euutteeeeuiiteeeeiteee e ettt e e s aatteeeeaateeeeaabtteeeaaeteeeebbt e e e e abbeeeeaabe e et e e e e e e nbb ittt et e eeeeeaannneeee 2
oS0 1) T2 U URRRP 4
2 T )4 SO SPPPPPRP 6
1. AHAMI3 JOCTIKEHD 1 ITYOIIKAIIIH. ....cvvviieeereeeeeeieeeeeieeeeetreeeesnreeeesareeeessseseesssseeesnnnnnns 7
2. 3agada po3noAuTy 3 HOPMAIBLHO PO3MOAUICHUMH HAPAMETPAMH .....eeenvvrreeenereeeennnnne 12
2.1 TTOCTAHOBKA BAMAUL....ceeuuteeruiieeiteeeiteesiiteeniteestteesatteeaabeesabteesabeessbeesabeeessbeesnbeeeeeenanes 12

2.2 Tlporpamua peaizaris 3aa4i po3MoAUTy 3 HOPMAIBHO PO3MOILICHUMHA
TIAPAMETPAM. ....eeeeeeeueerrreeeeeannnreeeeeeesansssneeseessnssseeessssanssseeesssssnssssessssssssseeesssnssssssssnseseeees 13
2.3 Pe3ynbTaTi po3paxyHKiB 3ajJja4i PO3MNOALTY 3 HOPMAJIBHO PO3IMOIJICHUMHU
TTAPAMETPAMU . ..ceeeeeueevrreeeeeasanrreeeeeeasnnssseaeeesassssseeessssasssseessessssssseessessssssseessemssssseesasessesaeees 15

2.4 Anaui3 po3paxyHKIB 3a7a4i PO3MOALTY 3 HOPMAJIBHO PO3IOIIJICHUMHU

TTAPAMETPAM. ... .ueveeeennrreeeeueeeesaseeeesanseeeesnseeesasseessnssseesasseesssnsseesssnsaeessnsseesssssssneeassennnns 19
BHCHOBOK. ...ttt et e e e et e e e e et e e e e e naeeees 23
TTEPEIIIK TIOCHITAHD ...eeeeuvvieeeiiieeeniteeeeisreeeeeseesesnsseeessssseesasseesasssseesassseessssseesessseeeessennns 24

HNonatox A. Kox mporpaMHoi peasizariii 3a/1a4i po3noiTy 3 HOpMaIbHO
PO3BIMOITICHUMHU TTAPAMETPAMEY ....veeeererreeerereeeessereeeassssesesssseeeassssesssssssessessssssssssssseessssnnns 27
Honarok b. Bizyanizaiiis po3B’si3kiB 3agaui po3noauty st 50% BiIXuieHHs it

TOO0 BAITYCKIB. ... .uveiieeierieeeiiieeeesiteeeeetteeeesstteeessssaeaeassaeeesssseeeasssseesasssasesssssessesssssesaeseasnnes 29
JHlonarok B. Bizyanizartiis po3B’si3kiB 3aga4i po3noaury st S0% BIIXuiaeHHs IS

2000 BAITYCKIB. ... uvveeeeeuireeeeerreeeeitreeeeataeeesasseeeasissaeeaasssesaasssseeasssseessssseesssssseesssssssseaeessnes 32
Honarok I'. Bizyanizariis po3B’si3kiB 3aaa4i po3noaury st 50% BiIXwieHHs 11

3000 BAITYCKIB......vveeeeuerieeesieeeeesireeeesereesassseeeaaaseesanssseesasseesassssessssssesessssseesssseeessesnsnsssnes 38
Honatox 1. Bizyamnizarist po3B’s3kiB 3a1a4i po3noAury 1t S0% BiIXWICHHS IS

4000 BATTYCKIB. ....uvvveeeeuvreeeeserreesaereeeassseeesssseeeasssseeeassssessassssesasssseesssssssessssssesssssssseeessssnns 47



BCTVYII

ExoHomiuHa e(eKTUBHICTh KalliTaJbHUX BKJIAJ€Hb (IHBECTHI[IH) - OJHA 3
HAaWBaXJIMBIIIUX MPOOJIEM IUIAHYBAaHHA, 1[0 XapaKTepU3ye MIOILUIbHICTh BKJIAJEHB
(diHaHCOBMX Ta 1HIIMX 3aco0iB. PallioHaJbHOrO PO3MOALTY I1HBECTHIIH MOXKHA
JIOCSTTH JIMIIIE HA OCHOBI PETENbHUX EKOHOMIYHHMX PO3pPaxyHKiB, IO JalOTh
MOJKJIMBICTb BH3HAUWTH IUIIXM JOCITHEHHS MaKCHUMaJbHOI Blajgadl, TOOTO
JOMOI'THCS] HAalO1JIbIII BUCOKOI €(DeKTUBHOCTI BKJIAJIEHb IPY HAMMEHILINX BUTpaTaXx.

3ajaya ONTUMAJIBLHOTO PO3MOAUTY 1HBECTHIIIH 3a CBOEI MPUPOIOIO
KOMOiHaTOpHA. Y psAl pealbHUX €KOHOMIYHMX 1 BHUPOOHMYMX 3aJady HEOOX1AHO
BpPaxOBYBAaTH 3MIHY MOJIETbOBAHOIO MpPOIECY B Hacli 1 BIUIMB Yacy Ha Kpurepii
ONTUMAJIBHOCTI. MiXrajy3eBuid poO3IMOIiI 1HBECTUIIM Ma€e CyNpPOBOIKYBATUCS
pPO3MOJAUIOM BKJIAJEHb YCEpEAuHI Tany3l 1, 30KpeMa, MK MIANPUEMCTBAMH, IO
BUITYCKAIOTh OJHOPIJHY MPOAyKIito. KputepismMu [ ONTUMAIbHOTO PO3MOALTY
1HBECTHUIII MOXYTh CIY>KUTH MaKCUMaJIbHUN MPUOYTOK, MAKCUMAJIbHUN CyMapHUMN
MPUPICT NPOAYKI[li, MAKCUMaJIbHE 3HUKEHHS CO01BAPTOCTI, MAKCUMAaJIbHA 3aHHATICTh
HACEJICHHS 1 T.1.

Y Ham d4ac mianpueMcTBa Bce OUIbLIE yBaru MNPUAUISIOTh MHUTAHHIO
pO3NOAUTY BKJIAJ€Hb. AJie HE 3aBXIU MNPUOYTOK Ta BUTPATH € MOCTIHHOIO
BEJIMYMHOIO. TOoMy MeTo pOOOTH € TMPOAaHANI30BaTH BIUIUB CTAaTHCTHYHOL

HEBU3HAYCHOCTI HAa ONITUMAaJIbHUMN PO3B’SI30K 3a1a4l.



1 AHAJI3 JOCJIKEHB I ITYBJIIKAIIA

3ajada po3moally pecypciB € aKTyaJbHOIO 1 JJOCUTh 3aTPeOYBaHOIO 3 TOUYKH
30py ii 3acTocyBaHHs B peaibHOMY XUTTI. Lle ogHa 3 3aga4 MakcuMizallii, MeTa sSIKoi
PO3MOJUIUTH pEecypcu Mo 00’€kTaM, 100 OTpUMATH MaKCUMaIbHUU €(eKT Bij
BUKOPHUCTAHHS HAsSBHUX PECYpCIB. 3a/1aua po3riIsJa€ThCsl B TPhOX aCMEeKTax:
— € pecypcu B MEBHOMY 3a37aJieTi/ib BIIOMOMY 00CS31, 1110 BUKOPHUCTOBYIOTh
JUTSl BAKOHAHHS 3aaHO01 KIJTBKOCTI POOIT;
— 3QJaHO KUIBKICTh pOOIT, HEOOX1JHO BHU3HAYUTH HEOOXIJHY KIJIbKICTh
pecypcis;
— 3aJIaHl pecypcH B IEBHIN KUIBKOCTI, HEOOX1JHO BH3HAYHMTH SKI POOOTH 1 B
SK1A KUJTbKOCT1 BUT1IHO BUKOHYBATH.
3agady po3MOiLITy pecypciB IOCTIKYBaIN B OaraThboX poo0oTax, HaPUKIAI:
— bennmvan  P., [peiidyc C. Tlpuxnagai 3agadi  JUHAMIYHOTO
nporpamyBanHs (1965 p.) [1];
— Baruep I'. OcnoBu pocnimkenss onepariii (1972 p.) [2];
— Kamixman [.JI., Boiitenko M.A. [luHamiyHe mIporpaMyBaHHS Yy
npukianax ta 3aaadax (1979) [3];
— BenTens O.C. Jlocaimkenns omnepaiii (1988 p.) [4];
— Taxa X.A. Begenus B nociipxenns omnepariit (2005 p.) [5];
— JlexxuboB A.B. JlMHaMmiuHEe NpOrpaMyBaHHS B E€KOHOMIYHMX 3ajadax
(2010 p.) [6];
— Kpemep H.II. Hocnimkenns onepaiiiii B ekoHomitnl (2013 p.) [7] Ta iH.
3HauyHU 1HTEpeC 10 IIi€i 3aavi OyB BUKIMKAHMA JOCTATHHO MPOCTUM ii
(dhopMyIIIOBaHHSIM, BEJIMKOIO KiIBKICTIO 11 pI3HOBHIIIB, BJIACTUBOCTEH 1, BOJHOYAC,
CKIIQIHICTIO aJTOPUTMIB IX PO3B'S3aHHS, a TAKOXK THUM, IO TEPEeBaKHA KUIBKICTh
3a/lad MaTeMaTUYHOTO MPOTrpaMyBaHHS BIIMCYETHCS B 3arajibHy MOCTAHOBKY 3ajadl

ONTHUMAJIBHOTO PO3MOJILTY PECYpCIB.



VY mitepaTypl MOXKHa 3yCTpITH OOIpYHTYBAaHHsS 1 aHaii3 0araTb0X METO/IB
po3B’si3aHHS 3amavi 3aBaHTaKeHHA. L[ 3amada Moxe OyTu poO3B’si3aHa TOYHHMH,
HAOMMKeHUMH a00 CTOXAaCTUYHMMHM MeETojaMu. J[0 TOYHMX METOHIB BITHOCSTHCS
MOBHUI niepedip 1 METO/ T'JIOK 1 KOpJIOHIB [5].

['pyna HaOmMKeHMX  METOMIB  MpEJCTaBI€HA  PI3HOBUJIAMU  METOIY
auHaMigHOTO TIporpamyBaHHs [1-7]. O6uucienns B J{I1 BUKOHYIOTbCS pEKYpEHTHO B
TOMY CEHCi, 1[0 ONTUMAaJbHE PO3B’SI3aHHA OAHIET MiA3a7adi BUKOPHCTOBYETHCS B
SKOCTI BHUXIIHMX JaHUX IS HAcTymHOi. PO3B’SA3aBIIM OCTaHHIO TiJA3a/Jady, MH
OTPUMAEMO ONTUMAJbHE PO3B’S30K BHUXIAHOI 3amayl. Crnocid0 BUKOHAHHSA
PEKYPEHTHUX OOYHMCIICHb 3aJIeKUTh BiJ TOT0, SK MPOBOJUTHCS JIEKOMIIO3UILIS
BUXIJIHOI 3ajadvi. 30kpema, TMia3ajadi 3a3BUYail MOB'I3aHI MDK CO0O0I0 JIESIKUMHU
3arajibHUMU OOMEXEHHSAMU. SIKIIO 3M1MCHIOETHCS Tepexi BiJ OJHIEI mif3aaayl 10
1HIII01, TO MIOBHUHH1 BPaXxOBYBaTUCS 111 0OMEKEHHSI.

B ocHOBy mpouenypu po3B’sizaHHS  3a1adl  METOJAOM  JHUHAMIYHOTO
MporpaMyBaHHs MOKJIAJECHO TMPUHIIMIT ONITUMAJIBHOCTI: SIKIO IIJISAX PO3BUTKY 00'€KTa
€ ONTUMAIBHUM CEpeJi THIIMX MOKJIMBUX IUISIXIB, TO ONTHUMAaJIbHA TaKOX OYJlb-siKa
JacTHHA I[bOTO NUIAXY. 3BIJICH, SKIIO ONTHUMI3YBATH KOKHY YacCTHHY MNIIAXY, TO 1
BECh IIUISIX PO3BUTKY OyJ/i€ ONTUMATIBLHUM.

B iHTepecax ONTHUMAaNbHOCTI PO3BUTKY OO0'€KTa YINpPaBIiHHA Ha KOXKHOMY
eTani Ma€ NpUUMaTUCs 3 ypaxyBaHHSAM MalOyTHbOro. | TUIbKM OCTaHHIN eTanm MOXe
maHyBaTucs 0e3 ypaxyBaHHS MalOyTHboro. BiH eauHuil 3 ycix, sSKud MOXHa
IUTAHYBATH 3 HAMMEHIIMMH BUTpAaTaMH a00 HAOUIBIIUM MPUOYTKOM.

CrianyBaBIM ONTHUMAJIBHUM YMHOM 1€ OCTaHHIN eTar, MOKHa JI0 HBbOTO
IPUCTPOIOBATH TMIEPEIOCTaHHIH, JI0 SIKOTO B CBOIO YepTy, MPHUENHYBATH MONEPEAHIH, 1
T. 1. Tak po3B’sI30K pO3rOPTAETHCSA B 3BOPOTHOMY IO HaCy HAMPSAMKY: BIJ KIHISA 1O
MOYaTKYy.

3agady po3MOIiIy pecypciB TaKOX OYyJIO JOCIHIPKEHO B HAYKOBUX CTaTTAX. Y
cTarTi [8] pO3rAgaeThCs 3ajada PO3MOJAUTY PECYPCIB B MEPEKEBUX KAaHOHIYHHMX
cTpykTypax. [IpornonyeTbest PpoHTaNbHHM anropuT™ ii po3B’s3aHHs, 3aCHOBAaHUM Ha

OPUHIIMII ONTUMAJIBHOCTI AMHAMIYHOTO MporpaMyBaHHA. Y cTaTTi [9] po3risHyTO



3a/1a4y ONTUMI3AIl PO3MOJIITY MEHEIKEPIB MO JICIPOMX03aM Ha OCHOBI METOIB
JUHAMIYHOTO MPOTPaMyBaHHS.

Y pobori [10] Oyno moOyaoBaHO Ta IOCHIIHPKEHO MaTeMaTU4HI MOJemi
PO3MOITYy MOTOKIB OOMEXEHUX PECYpPCIB Y €HEPreTUYHUx cuctemax. Po3pobieHo
METOJU PO3B’SI3aHHS 3a/7ad PO3MOJLITY IMOTOKIB, 1m0 0a3yloThCs Ha MO€IHAHHI
EeKCTPEMAJIbHOTO TIJIX0y JO0 PO3PaxyHKy MEpeX Ta CIUIBHOTO PO3B’S3KY JBOX
ocHoBanx cucteM Kipxroda. I[IpoanamizoBano mpoOieMy  ONTHMAaIBLHOTO
NEPEepOo3NOALTY HABAHTAKEHHS MOCTAYAIbHUKIB MPOAYKTY. SIK MpUKIa pO3TiIsHYTO
3a/ladyy IOCTaBKM CIOXKMBAayaM CyMIlIl PEYOBUMHHU Yy IMEBHUX Mpomopuisx ado 3
MEBHUMH KiJTbKICHUMH OOMEXKEHHSIMU.

Y poboti [11] Oyno mpoaHami3oBaHO NEPEIIKOAM Ha NUIIXY aKTHUBI3aIlii
1HBECTULIIMHOI AISUIBHOCTI B TYPUCTUYHIN raiysi B3araii 1 B CUIbCBKOMY 3€JI€HOMY
Typu3Mi 30KkpeMa. HaBeneHO anroputM ONTUMAIBLHOTO PO3MOIUTY I1HBECTHINN Y
3arajJbHOMY BHIJISI, pOOOTY SIKOTO MPOUTIOCTPOBAHO HA KOHKPETHOMY TTPUKIIA/II.

VYropaBiiHHS pU3UKaMH B paMKax OyJIb-SKOTO MIANPHUEMCTBA € JTyXKe
BOXXJIMBUM aCIIEKTOM JISJIHOCTI. ICHYIOTH pi3HI 3aXOAW 3 YHPABIIHHSI PUIUKOM.
Cepen HUX MOXKHA BUIUIMTH TPU OCHOBHI MIAXOAM: NEperaya PU3UKY, 3HUKEHHS
pu3MKy Ta 30epekeHHs pu3uKy. KokeH 3 mepepaxoBaHUX IMiIXO/IIB BKIIOYAE B ceOe
OKpemi crmocoOu: Iepeiadya pU3MKYy Mae€ Ha YBa3l CTpaxyBaHHs, Iepenady
(1HaHCOBUX rapaHTiil Ta 1H. 30€peXKEHHsI PU3HKY MOXXE OyTH peani3oBaHO HUIIXOM
cTBOpeHHA (oHAY caMocTpaxyBaHHS a00 13 3alydeHHSM 3O0BHINIHIX JHKEPEl,
3HIDKCHHSI PU3HMKY 3IIHCHIOETBCS 3a JIOMOMOTOK 3aXOJIiB, CIPSIMOBAHHMX Ha
3HIDKCHHSI WMOBIPHOCTI BUHHMKHEHHS PU3HKY, 3HIDKCHHS OUYIKYyBaHOTO 30UTKY abo
BUKIIIOUEHHS pu3HKy. Bubip migxoay i crnocoOy yrpaBiIiHHS PU3UKOM 3aJI€KUTh B1JT
O0COOJMBOCTEM MIANPUEMCTBA, CHEUU(PIKKM HOro AISUILHOCTI, PO3TAIlyBaHHS 1 T.1.
KepiBHUIITBO MiMPUEMCTBOM MOXE CKOPHCTATHUCS KUIBKOMa CIIOCOOaMH B pamMKax
SK OJIHOTO, TaK 1 pi3HUX MmiaAXoAiB. OjHak, ePeKTHBHIIIEC MOEAHYBAaTH CIOCOOU
YIPaBIIHHS PU3UKOM, 1110 BIAHOCATHCA A0 Pi3HUX MiaxojiB. KpiMm Toro, BKaJeHHs B
MiBUIIEHHS! O€3MeKH HOCATHb JOBIOCTPOKOBHUH XapakTep 1 MPOBOISATHCA 3 MEBHOIO

NEePIOANYHICTIO, TIPU I[LOMY MOTOYHA CUTYaIllsl 3MIHIOETHCS 1 BIAPI3HIETHCS BiJ TI€T,
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ska Oyra Mpu MOYaTKOBOMY MPOTHO3YBaHHI Ta IJIAHOBOMY PO3MOJILl KOMTIB. OTXe,
MIPU PO3B’sI3aHHI 33/1a4l PO3MOIITY PECYPCIB MK PI3HMMH CIIOCOOAMH YIIpaBIiHHS 1
MDK PI3HUMH TiAPO3AUIaMUA  TIAIPUEMCTBA CJIIJ BpPaxoBYBaTW 1 3MIHM, IO
B110yBatoThCs 3 yacom [12-13].

VY crarti [14] HaBOOUTHCS JOKA3 MPUHIIMIY ONTUMAIBHOCTI HAa OCHOBI HOTO
TCOMETPUYHOTO YSBIICHHS, (POPMYIIIOETHCS 3ajada JUHAMIYHOTO IMPOTrpaMyBaHHS B
3arajJbHOMY BUTJISII 1 MPOTIOHYETHCS ii peKypeHTHE CriBBiAHONIEHHS. OCHOBHA CYyTh
JUHAMIYHOTO TPOTPaMyBaHHS pO3IJISTHYTa Ha MPUKIANl  MIANPUEMCTBA, IO
3aiiMaeThCsl PO3BEACHHSAM U peanizaifiero puou. OyHKIIOHATBHA 3aJI€XKHICTh JOXOMY
MiIITPUEMCTBA BiJ KUTBKOCTI peali3oBaHOi pruOU XapaKTepu3ye CTaH MPOIecy, TOOTO
napaMeTpH CTaHy. 3a JOMOMOTOI0 MaTeMAaTUYHUX OMEpalliil BUBOAUTHCSA PEKYPEHTHA
dbopmyia, MO A03BOJISIE OOYMCIUTH ONTUMAJIBHUM J0XiJ Ha OyJb-sKOMy eTari. 3
ypaxyBaHHSM MPAKTHUYHOI 3HAYYIIOCTI 3alPONIOHOBAHA MO/JIENb YCKJIAJIHIOETHCS 1
HaJaal JIOX1J TMIANPUEMCTBA PO3TISAIAETHCS B 3aJIEKHOCTI BiJ PI3HOTO BHIY
MIPOAYKITii, 1110 BUPOOIISIETHCS.

OnTumizalliiiii 3a7ja4i B CTOXaCTUYHIA MTOCTAHOBII NMPHUITYCKAIOTh BpaxXyBaHHS
BUIIAJKOBOTO XapakTepy IMpOLECiB, M0 MNPOXOASITh B MOJAETHOBAHHX CHCTEMaXx.
3acTocyBaHHS TOTO 4YHM IHIIOTO METOJMY ONTHUMI3allii JUisi pO3B’SI3aHHSA 3aaadl B
CTOXaCTUYHIN MOCTaHOBLI OOYMOBJIEHO cHelU(IKO0 MPUKIATHOI 3aAadl. Y poOOTi
[15] 3amponoHOBAaHO AJTOPUTMHU PO3B’SI3aHHS JETEPMIHOBAHUX Ta CTOXACTUYHUX
3a/1a4 PO3MOJTY PECypcCiB BEIUKHX po3MipHOCTeH. J[ocmimkeHo BILIMB MapaMeTpiB
3a/layl Ha MareMaTU4yHEe OYIKyBaHHsS CyMapHOro e(ekTy B CTOXacCTHYHIM 3aaaul
JMHAMIYHOTO TIporpamyBaHHs. B crarti [16] mams croxacTHdHOI 3aaadl po3MOALTY
pECypCiB BU3HAUEHI OCHOBHI 3aJIEKHOCTI €()EeKTHBHOCTI TUIAHYBAaHHSI BUPOOHUIITBA
B1Jl MapaMeTpiB 3a1ayl Ta cHOpMYJbOBAaHO YMOBY ONTHUMAJIbHOCTI MaTe€MaTUYHOIO
OYIKyBaHHSI CyMapHOTO e(eKTy.

3amauy po3MoJLTy 1HBECTHIIIM B YMOBaX CTaTUCTUYHOI HEBU3HAYEHOCTI OYyJI0
po3msiHyTO B po6oti [17]. Onucano Metoq KOMM'IOTEPHOro MoAestoBaHHA 3a
nornomoroto nakety MATLAB pnna po3B’A3aHHA 3ajadi. bymo orpumano

ONTHMAJIbHI TUIAHU 3a/adi 3 BXIJHUMHU IapameTpamu, LLO MiAnopsaOgKOBYOTbCS
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3aKOHY HenepepBHOro piBHOMiIpHOro po3nogdiny 3 10% BigXUNEHHSAM.
3anponoHoOBaHO  AeKiflbka BapiaHTIB  KpUTepilB  ONTUMAaJIbHOCTI.

NMpoaHanizoBaHO 3HaMAEeHI ONTUMaJIbHI NJIAHN 3@ BCiMa KpUTepiaMun
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2 3AJJAYA PO3IIOALITY 3 HOPMAJIBHO
PO3IIOJUIEHMMU ITAPAMETPAMUA

2.1 IlocTanoBKa 3aayl

PosrnssHemo 3amauy po3nojauly B HacTymHIM moctaHoBIl [5]. Ilmanyerbcs
MOJIEpHI3amiss 7 MiAnpueMcTB. JIJIS IIbOTO BHUIIICHO KOMITH 0O0csAromM yod. Jlns
KOKHOTO MIAMPUEMCTBA j MOXIJIMBA peatizallis 1eKUIbKOX aJbTePHATUBHUX MPOEKTIB
X, Koxuuii mnpoekt xapakrtepusyercs Butpatamu C; on. Ta MaiOyTHIMU
npubyTtkamu R; on. Ha xokHOMY MiANPUEMCTBI MOXHA peajli3yBaTH JIUIIEC OJUH
MPOEKT.

HeoOxigHO 00patu A1 KOXKHOrO MiANPUEMCTBA TaKUi MPOEKT, MO0 (ipma
OoTpUMaJia MaKCUMaJIbHUN PIYHUN MPUOYTOK IICIs peasizallii BCiX MPOeKTiB.

Are Ha mpakTUIl BUTpATU 1 MaiOyTHI MPUOYTKHM TOYHO HE BigoMi. Tomy
aKTyaJlbHUM € PO3B’S3aHHS PO3MJISTHYTOI 3a7a4i B YMOBaX HEBHU3HAa4eHOCTi. MeToro
poOOTH € MOCIHIJKEHHSI BIUIMBY CTAaTUCTUYHOI HEBU3HAYEHOCTI Ha ONTHUMAJbHUN
PO3B’SI30K 3a71a4l PO3MOALTY.

Sk mpuKIam po3rIsSTHEMO 3a/1ady PO3MOAUTY IHBECTHININ 3 BXITHUMHU JAHUMHU:
n=4, y=8 C, ta R; mianopsaaKoBYIOTbCS 3aKOHY HOPMaJBbHOIO po3mnoairy 3 50%

BIIXHMJICHHSMH B1J 3HA4Y€Hb, HaBEACHUX B TaOmm 2.1.

Tabmuus 2.1 — Bxigai gani

[Tpoex | [linmpuemctBo | [limmpuemctBo | [lignpuemctBo | [liampuemcTBO
T Nel No2 No3 No4
C R C C R C
X1 1 1 2 1 1 1
X2 3 4 4 2 3 3
X3 - - - 4 7 -
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2.2 Tlporpamua peainizailisi 3aj1aul po3MOALITY 3 HOPMAJIbHO PO3MOJILIICHUMHU

napameTpamu

Bigomi nekinpka anroputmiB [5] po3B’s3yBaHHs 3ajadi po3nonaury. byaemo
PO3B’s3YBaTH 3a/ladyy METOJOM Iepedopy, KU peali3yeMo 3a JOIMOMOTO0 TaKeTa
MATLAB [18].

BximHuMu gaHuMH MpOrpaMu € 3HAYEHHS: ¥ — KIJIBKICTh BHJIUICHUX KOIIITIB,
C; — BUTpATH HA j-M MIANPUEMCTBI, KOJIM OOpPAHO MPOEKT 3 HOMEPOM X;, R; — piuHu#
JOX1]1, SIKAW OyJle OTpUMAaHMI Ha J-OMY MiANPUEMCTBI Bij peanizauii mpoeKTa X;.

Bxigui marpuni C; Ta R;, mo miANOPSAAKOBYIOTHCS HOPMAaJIbHOMY 3aKOHY
posnoainy 3 50% BigxwieHHSAMH, OyJaeMo 3aJaBaTh 3a JIONMOMOTOK (yHKIIIT
normrnd(MU,SIGMA) mnakery Statistics Toolbox mnporpamaoro cepeaoBuina
MATLAB [17-18].

Oyukuis  normrnd(MU, SIGMA) — npusHayeHa i TeHeparii
TICEBIOBUIIAIKOBUX YHUCEN 33 HOPMAJbHUM 3aKOHOM JUTsl KOXKHOI Tapy MapameTpiB:
MU — marematuuse ouikyBaHHs, SIGMA — cepeqHbOKBaApaTHIHE BiAXUICHHS. J1JIs
KO>KHOT'O BUTIJIKY BIAXWJICHHS HEOOX1IHO Min0upaTu 3HaueHHs: SIGMA.

s posrisHyToro mpukinamy marpumi C; ta R; OymyTh MaTH HACTYITHUN

BUTJIAA:

C=[normrnd(1,0.1) normrnd(2,0.1) normrnd(1,0.1) normrnd(1,0.1)
normrnd(3,0.1) normrnd(4,0.1) normrnd(2,0.1) normrnd(3,0.1)
-inf -inf normrnd(4,0.1) -inf]

R=[normrnd(1,0.1) normrnd(2,0.1) normrnd(1,0.1) normrnd(3,0.1)
normrnd(4,0.1) normrnd(6,0.1) normrnd(3,0.1) normrnd(5,0.1)
-inf -inf normrnd(7,0.1) -inf]

[Tpu kKOXKHOMY 3aITyCKy ITporpaMa po3paxoBye 3HadeHHs C; ta R; (puc. 2.1).
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|:_'=
1.0538 2.1834 0.7741 1.0862
3.0319 3.8692 1.9566 3.0343
—Inf —Inf 4.3578 —Inf
R=
1.276%3 1.8650 1.3035 3.0725
3.9937 6.0715 2.97495 4. 9876
—Inf —Inf T7.1490 —Inf
cC =
1.1409 2.1417 1.0671 0.8793
3.0717 4,1630 Z2.048%9 3.1035
-Inf -Inf 4. 0727 -Inf
R =
0.9697 2.0294 0.9213 3.0888
3.8853 5.8931 2.9191 4_.7056
—Inf -Inf T.1438 -Inf
cC =
1.032%5 1.924%5 1.1370 0.8288
2.9898 3.9759 2.031% 3.0313
—Inf —Inf 3.9135 —Inf
E =
0.9970 1.983% 1.0628 3.10893
4,110%9 5.9136 3.0077 4,878
—Inf —Inf 6.888 —Inf

Pucynok 2.1 — [Ipukiaau 3HaueHb Matpuilb C; Ta R;, po3noaijIeHHX 32 HOpMaJIbHUM

3aKOHOM

B mporpami peamizoBaHo MeTon mepeOOpy 3HAXOHKEHHS ONTUMAIbHOTO
po3B’s3Ky 3adadi. CroyaTKy B MporpaMi BHU3HAYAEMO KUIBKICTh KIHIIEBHUX YHCEI,
TOMY IO JUIsl KOKHOTO MIANPUEMCTBA MEPEI0aYeHO pI3HY KUIbKICTh MPOEKTIB. Jlis
mianpuemctBa Nel wmoxemo peamisyBatu Jjwumie X; abo X, mnpoekTH; IS
nignpuemctBa Ne2 — mume X, abo X, mpoekt; 1 mignpuemcTBa Ne3 — X aboX,,
abo Xinpoektw; misa mianpuemctBa Ned — nmume X, abo X, mpoektu. Chopmyemo
BEKTOP BCIX MOXKJIMBUX HAOOPIB MPOEKTIB JJIsl BCIX MiAMPUEMCTB.

Jlami B mporpami paxyeMo 3arajbHl BUTPATH MO BCIX MIANPUEMCTBAX IS
KOXXHOTO Habopy mpoekTiB. [lopiBHIOEMO OTpHMMaHi 3HAYEHHS BUTPAT 31 3HAYCHHSIM

BUJIJICHUX KOIITIB ¥ Ta 3HAXOJMMO 3arajlbHUM PIYHUM JOXIiJ JJISI TUX HAOOpIB, JIe
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cymMa BUTpaT He mnepeBullye y. Busznauaemo Ha0lp MPOEKTIB, 10 JalOTh

MaKCUMaJIbHUH piyHUN TPUOYTOK (ipMu, Ta 3HAYEHHS I[LOTO PHOYTKY (puc 2.2).

f opt =
13.4005
% opt

f opt
10.¢
X _opt

o
-]
1%
[1=]

f opt =
13.0277
X _opt =

Pucynok 2.2 — Ilpukiiamu pe3ynbTariB poOOTH IPOTrpamMu

2.3 Pe3ynbTatu po3paxyHKIB 3a/1a4l pO3MOALUTY 3 HOPMAJIBHO PO3MNOALICHUMHU

napaMeTpaMmu

Cnouatky 3pooumo 1000 3amyckiB mporpamu. st KOKHOTO 3ammycKy 0y1eMo

(bikCyBaTH ONTUMANILHUN TIJIaH Ta 3HAYCHHS JT0X01y (puc. 2.3).
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1221 1211 1122 1131 2121
13,4005 10,8729 10,8935 12,8658 12,3737
13,0277 10,8633 11,3918 12,719 12,1349
13,0073 11,1118 10,9881 12,3397 11,9272
13,0145 11,048 11,2073 13,0038 12,1632
12,8115 11,0201 11,0651 12,7778 12,1242
13,0506 10,3472 10,8172 12,8582 11,9842
12,8017 11,0178 11,2491 12,9656 12,3756
13,1465 10,9589 11,1337 12,9638 11,9266
12,8523 11,0602 10,9649 12,9753 12,0622
12,8633 10,907 10,9215 12,3659 11,6792
13,2672 10,8549 11,1932 12,6105 11,8263
13,2832 10,9728 10,9361 13,2491 11,9755
13,3222 11,113 11,2351 13,0622 11,9399
12,9787 11,0173 10,9928 13,0674 11,7823
12,9043 11,1337 11,1244 13,0036 11,3501
12,6344 11,2299 11,039 12,7207 11,7833
13,0935 11,2239 10,8935 13,3374 11,7636
12,8884 11,3884 11,3918 12,968 12,4417
13,2581 10,9355 10,9881 13,2773 12,1345
13,2562 10,7813 11,2073 13,0602 12,0285
12,9934 10,971 11,0651 13,242 11,8112
12,5907 10,3453 10,8172 13,0036 12,0758
12,7477 11,0989 11,2491 12,6768 12,2256
13,1785 11,1321 11,1337 13,4141 11,9302
12,8607 10,9333 12,7964 11,3574
13,2332 10,8905 12,7666 12,0792
13,1919 11,2364 12,9566 12,0925
13,4088 11,0551 13,0861 11,6803
13,2396 11,0976 13,0675 11,9236
13,0814 11,1791 13,1139 11,8781
13,1868 10,5495 12,3028 12,0194
12,7051 11,1434 13,1143 12,2242
12,7092 10,8534 13,1305 12,0809

Pucynok 2.3 — Bupizka 3 Tabiuil 3Ha4eHb po3paxyHKy nporpamu ais 1000 3amyckiB

Jist 1000 3amyckiB OyJio OTpHMaHO TI'SITh HAOOpIB ONTHUMAIBHHUX TJIAHIB:
(1,2,2,1), (1,2,1,1), (1,1,2,2), (1,1,3,1), (2,1,2,1). Po3noxain npuOyTKiB JyIsl IIUX TUIaHIB
OPOLTIOCTPYEMO JlarpamMor0 THUITy «SIIUK 3 Bycamm», 1o Oymna moOymoBaHa 3a
nornomororo (¢yHkiii boxplot moBu mnporpamyBanHs R [19] (muB. moa. B). Ilo
JOBXHHI SIIIMKIB 300paXX€HO MDKKBAPTUIBHUN po3Max BHUOIPKU Uil KOXKHOIO 13

ontuManibHUX HabopiB. CepenHsa miHis (MeaiaHa) 300paxye cepelHe 3HAYCHHS
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BuOIpkH. Byca moka3yroTe NMOBHUK po3Max AaHuX. Ha KIHISMX BYCIB 300pakeHO
MaKCUMaJIbHE 1 MiHIMaJIbHE 3HAYEHHS BUOIPKHU JUIsl KOXKHOTO 13 TI'SITH TUIaHIB (puC.

2.4).

1000 3anyckiB

13.5
|

= B

12.5
|

MpubyToK
12.0
1

[Tp]
= | B
i ;
o I
= i e
0 i
—
= T T T | T
1221 1211 1122 1131 2121
MnawH

Pucynok 2.4 — Pesynbratu po3paxyHnkiB ais 1000 3amyckiB

JIns mojmanelioro  a”amily OTpPUMaHMX pe3ynbTaTiB 3poboumo 1me 1000
3amyckiB. B migcymky otpumanu Bcboro 2000 3amyckiB. [loOyayeMo BiamoBigHO
(muB. moxa. B) miarpaMmy THIY «SIIUK 3 BycaMu» (puc. 2.5). AHAJIOTI4HO 3poOUMO IIIe
2000 3amyckiB ta st 3000 ta 4000 3amyckiB mooyayemo (nuB. poxa. I', 1) giarpamu

THUITY «SIIUK 3 Bycamm» (puc. 2.6, 2.7).
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2000 3anyckiB

€l

ol

scl

el

MoLlAgund| |

2121

1131

1122

1211

1221

Mnax

Pucynok 2.5 — Pesynbpratu po3paxyskis ans 2000 3amyckiB

3000 3anyckiB

yoLfamdy

2121

131

1122

1211

1221

Mnax

Pucynok 2.6 — PesynbTatu po3paxyHskis ais 3000 3amyckiB
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4000 3anyckis

E —
- e
« :
o :
= I
o i
= I
[=% o — I
C :
= i
e i
| I | | 1
1221 1211 1122 1131 2121
Mnax

Pucynok 2.7 — Pe3ynbratu po3paxynkiB ais 4000 3amyckiB
Jns Bcix 4000 3anmyckiB OTpUMalM II'SITh BapiaHTIB ONTUMAJIbHUX TUIAHIB:
(1,2,2,1), (1,2,1,1), (1,1,2,2), (1,1,3,1), (2,1,2,1). HeoOGximHo oOpatu omuH i3
BapiaHTIB, IO 3a0e3MeYnuTh MaKCUMaJIbHUN piuHuid noxim ¢ipmu. s 1poro

MIPOAHAJII3ye€MO OTPUMAHI JjaHl 3a PI3HUMH KPUTEPIIMH ONTUMAIBHOCTI.

2.4 AmnHanmiz po3paxyHKIB 3a7adl pO3MOJLIY 3 HOPMAJIbHO PO3MOIIJICHUMHU

napameTpamu

[IpoananizyeMo oTpuMaHi pe3yibTaTH 3a HACTYITHUMH KPUTEPISIMHU:
— KUIBKICTH (Y BIJICOTKAax) KOXKHOTO IUIAHY BIJJHOCHO 3arajibHOi KUIBKICTI

3aITyCKiB;



20

— cepenHboapupMeTHIHE 3HAYCHHS JOXO0Y;
— WMOBIpHICTS (Y BiJICOTKAX) OTpUMATH J0X1d, Olnbmmwmii 3a 12,5 ox.;

— WMOBIPHICTH (Y BIJICOTKax) OTpUMAaTH A0X1A, OubImii 3a 13 ox.

3a KUIBKICTIO MOSBH KOXHOT'O IUJIaHY BIJHOCHO 3arajibHOi KIJIbKOCTI 3aIlyCKIB

(Tabin. 2.2) 6aunMo, 10 MakKCMMallbHa KUIBKICTh IUIAHIB 3MIHIOETHCS 3aJICKHO BiJI

3arajbHOi KUIBKOCTI 3amyckiB. HaiiOuibma KiIbKicTh (Y BIJCOTKaXx), MOYMHANOYM 3

2000 3amyckiB y tutany (1 1 3 1).

Tabmuug 2.2 — KiTpKiCTh ONTUMAIIBHUX PO3B’SI3KIB

Habip KinpKkicTh, BIICOTKH

1000 2000 3000 4000
1221 30,8 30,6 31,2 31,5
1211 25,1 24,15 23,8333 23,95
1122 2,4 2,3 2.3 2,25
1131 29.4 34,3 343 34,1
2121 7,2 8,65 8,3667 8,2

[IpoananizyeMo oTpuMaHi pe3yibTaTH BIJHOCHO CEPEIHbOAPU(PMETUYHOTO

npuOyTKy A1 KoxkHoro riany juist 1000, 2000, 3000 ta 4000 3anyckiB (Tadum. 2.3).

Tabmuusg 2.3 — CepeanboapuMeTHuHU TPUOYTOK

HaGip Cepeaaboapu(pMeTHIHUN OTPUOYTOK, OJ.

1000 2000 3000 4000
1221 13,0435 13,0339 13,0293 13,0294
1211 10,9982 11,0059 11,0086 11,0114
1122 11,0793 11,0883 11,0876 11,0856
1131 13,0073 13,0266 13,0242 13,0213
2121 12,0092 12,0167 12,0096 12,0109

3HadyeHHs cepeHboapu(PMETHYHOTO AoxoAy Juist ABox miaHiB (122 1)Ta(1 13 1)

MalTh HEBEJIMKY BIMIHHICTB, a came Yy Apyrid nudpi mcias komu. [lounnarouun 3

3000 3amyckiB s pi3HUIS CTA€ II€ MEHIIOKW: y TpeTiX mudpax micias koMu. Tomy

3TiJIHO PEe3yabTaTiB sl po3risHyTux Bunaakis 1000, 2000, 3000 ta 4000 3amyckiB




21

MOXHa pekoMeHayBatH 1iad (1 2 2 1), npore npu 301/IbIIEHH] 3arajJbHOI KUIBKOCTI
3aITyCKiB CUTYallis MOXKE 3MIHUTHCA.

JlBa momepeaHIX KpUTEpis Jajdu HEOJHO3HAuHI pekomeHpaiii. Tomy
MPOAHANI3YEMO HMOBIPHICTh OTPUMATH TOW YW 1HIIMK NpUOYTOK. 3HaWaEeMO s
KOXKHOTO IIJIaHy Ta KOXKHOTO Ha0Opy 3amycCKiB MMOBIPHICTH OTpUMAaTH NPHOYTOK,

OinbImii 3a 12,5 ox. (Tadmn. 2.4)

Ta6mums 2.4 — MmoBipHicTs oTprMaTH 10Xiz, Gibimii 3a 12,5 ox

Habip ﬁMOBipHiCTB OTpPUMATH J0X1], OuTbIui 3a 12,5 of., BIICOTKH
1000 2000 3000 4000
1221 99,3507 99,1830 99,0385 98,9683
1211 0 0,6211 0,5594 0,5219
1122 0 0 0 0
1131 99,6597 99,7085 99,7085 99,7067
2121 0 1,7341 1,5936 1,5244

3riIHO [LOT'O KPUTEPII0, MOKHA PEKOMEHAYBaTH /10 peanizauii miad (1 1 3 1) Tomy,
0 BiH Ja€ 3 MaKCUMAaJIbHOIO WMOBIPHICTIO (mpuOnu3Ho 99,7%) MOXKIUBICTH
OTpUMaTH A0XiJ, OUTbIui 3a 12,5 of1.

Jlam 3HaiiieMo WMOBIPHICTh OTpUMATHU MPUOYTOK, OLTbImmid 3a 13 ox. (Tabm.

2.5)
Ta6muis 2.5 — MmoBipHicTs OTpEMaTH 10Xix, Ginbmmii 3a 13 o,
Habip VIMOBipHiCTh OTpUMaTH J0XiJ, Ginbinii 3a 13 0., BiacoTku
1000 2000 3000 4000
1221 58,1199 58,4968 58,0128 57,6191
1211 0 0 0 0
1122 0 0 0 0
1131 48,6395 53,6443 53,0612 53,4194
2121 0 0 0 0

3rilHO 1[LOTO KPUTEPiI0, MOKHA 3pOOMTH BUCHOBOK, 1o mmiaaH (1 2 2 1) nae

MO>KJIUBICTh 3 UMOBIPHICTIO puOimM3HO 57-58% oTpumartu npuOyToK Ounbmuii 3a 13
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on. IIpore 6aunmo, M0 31 30UIBIIEHHSIM KUIBKOCTI 3aIlyCKIB HMOBIPHICTh miiany (1 2
2 1) 3menmyerbest, a i oiany (1 1 3 1) — 301IbnryeThes.

3poOMMO BHCHOBOK: JJIsi PO3TJSIHYTOTO TPUKIAAY 3aaadi po3Mmoairy 3
BXIJIHUMH JIaHUMHU, 1110 TIAMOPSAKOBYIOTECSA 3aKOHY HOPMAJIBHOTO po3noauty 3 50%
BIIXWJICHHSM ONTHUMaJIbHUN PO3B’SI30K 3MIHIOETHCS 3aJICKHO Bl KIJTBKOCTI 3aITyCKiB
Ta KpuTepito onTuManbHOCTI. OJHO3HAUYHY pEKOMEHMAIlifo, SKAW  IUIaH
peamizoByBatu: (1 2 2 1) abo (1 1 3 1) — mMoxHa jaTH TOJi, KOJIU PE3yJIbTATU
3aCcTa0lIi3yI0ThCS, TOOTO HE OYIyTh 3MIHIOBATUCSA y MEXaxX 3aJlaHOi TOYHOCTI MpHU
JOJIJATKOBHX THCsYax 3amyckiB. Lle o3nauae, mo 4000 3amyckiB HE € TOCTaTHIMU IS

0CTaTOYHOI'O BUCHOBKY 10A0 BI/I60py OINITUMAJIbHOI'O IVIAHY.
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B CHOBOK

VY nunnomuii po6oTi 0ysi0 3p00IeHO HACTYIHE:
— HaBEJEHO MpOrpamMHy peaii3aiiio JUisi po3B’s3aHHS 3ajadl PO3MOAUTY 3
HOPMAJIBHO PO3IMOAUICHUMH MapaMeTpaMy METOJIOM Mepedopy AaHUX;
— OTPUMAHO PO3B’S30K 3aJadyl 3 HOPMAJLHO PO3IMOAUICHUMH MapaMeTpamu 3
50% BigxuneraHsmu s 4000 3amycKiB;
— 3alpONOHOBAHO Pi3HI Bap1aHTU KPUTEPIiB ONTUMAIBHOCTI;
— MPOAHATI30BaHO PO3B’SA30K 3a]adil 3a I SAThMa KPUTEPISIMU ONTUMAILHOCTI B

3aJIEKHOCTI B1J] KIJIBKICT1 3aITyCKIB.
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JOIAATOK A
Kon nporpamuoi peanizariiii 3a1a4i po3noiiiay 3 HOpMajibHO PO3IMOAIICHUMH

napameTpaMu

function InvestPereborNormrnd50

format compact; clc

y1=8;

C=[normrnd(1,0.1) normrnd(2,0.1) normrnd(1,0.1) normrnd(1,0.1)
normrnd(3,0.1) normrnd(4,0.1) normrnd(2,0.1) normrnd(3,0.1)
-inf -inf normrnd(4,0.1) -inf]

R=[normrnd(1,0.1) normrnd(2,0.1) normrnd(1,0.1) normrnd(3,0.1)
normrnd(4,0.1) normrnd(6,0.1) normrnd(3,0.1) normrnd(5,0.1)
-inf -inf normrnd(7,0.1) -inf]

[u9,n]=size(C);

x_min=ones(1,n);

x_max=sum(isfinite(R));

X=X_min;

X_Opt=x_min;

f opt=-inf;

j=n;

while 1
if X(j)<=x_max(j)

cost=0;
for i=1:n
cost=cost+C(x(i),1);
end
if cost<=yl1
=0;

for i=1:n



f=t+R(x(1),1);
end
if f opt<f
f opt=f;
X_opt=X;
elseif f opt==f
f opt
X_opt=[x_opt; X]
end
end
j=n;
else
x(j)=x_min(j);
3=-1
if j<=le-5
break
end
end
X(=x()t1;

end

disp ('OTBer:")
f opt, x_opt

28
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JIOJIATOK B

Bizyamizartis po3B’s3kiB 3aaa4i po3noaury mis 50% Bigxuinenns 11 1000 3amyckiB

x1=c(13.4005, 13.0277, 13.0078, 13.0145, 12.8115, 13.0506, 12.8017, 13.1465, 12.8523, 12.8633,
13.2672, 13.2832, 13.3222, 12.9787, 12.9048, 12.6344, 13.0995, 12.8884, 13.2581, 13.2562,
12.9994, 12.5907, 12.7477, 13.1785, 12.8607, 13.2332, 13.1919, 13.4088, 13.2396, 13.0814,
13.1868, 12.7051, 12.7092, 13.0735, 12.8156, 12.9328, 13.0296, 13.062, 13.0919, 13.5076,
12.8084, 13.1078, 12.8422, 12.6499, 12.9886, 12.9576, 13.3192, 12.8146, 13.1881, 12.976, 12.733,
13.5094, 13.3787, 12.9493, 13.3497, 12.8962, 13.0966, 12.6369, 13.2491, 13.2175, 13.161,
13.0134, 12.9392, 13.4659, 12.6799, 13.0899, 13.0544, 13.1918, 12.9549, 12.9864, 12.8732,
13.2368, 13.176, 13.0198, 13.42, 12.4928, 13.2193, 12.8577, 12.6627, 13.6162, 13.1671, 12.85,
13.2213, 12.786, 12.9494, 13.1514, 12.8452, 12.8361, 13.2492, 13.184, 13.2804, 13.1072, 13.132,
13.4228, 12.9342, 13.0984, 12.9222, 12.7772, 12.8874, 13.0259, 13.0227, 13.2256, 12.9929,
13.2402, 13.0871, 12.8618, 12.9051, 13.2264, 13.1072, 12.905, 13.0734, 12.9185, 12.8156,
13.2365, 12.9627, 12.9495, 13.0033, 13.3343, 13.1526, 13.039, 12.8332, 12.9235, 13.1222,
13.0919, 13.193, 13.2136, 13.2323, 13.0821, 13.0669, 13.1591, 13.4222, 13.1741, 13.2403,
13.0047, 13.0087, 12.8869, 13.0304, 12.881, 13.0879, 12.9114, 12.918, 13.1603, 13.1699, 13.1933,
12.9872, 12.9429, 12.7806, 13.0597, 13.0358, 12.933, 13.1548, 13.1537, 12.7544, 12.8486,
13.1071, 12.9164, 13.1399, 13.1151, 13.2453, 13.1438, 13.0488, 13.1121, 12.8255, 12.8893,
12.9597, 13.0178, 13.0372, 13.0569, 13.0551, 13.3046, 12.885, 13.0647, 12.9053, 12.7899,
12.9932, 12.9745, 13.1915, 12.8887, 12.9856, 13.1129, 12.8398, 13.3056, 13.2272, 12.9696,
13.2098, 12.9377, 13.058, 12.7821, 13.1494, 13.1305, 13.0966, 12.9635, 13.008, 13.2795, 12.808,
13.0539, 13.0326, 13.1151, 12.9729, 12.9919, 12.9239, 13.1421, 13.1056, 13.4005, 13.0277,
13.0078, 13.0145, 12.8115, 13.0506, 12.8017, 13.1465, 12.8523, 12.8633, 13.2672, 13.2832,
13.3222, 12.9787, 12.9048, 12.6344, 13.0995, 12.8884, 13.2581, 13.2562, 12.9994, 12.5907,
12.7477, 13.1785, 12.8607, 13.2332, 13.1919, 13.4088, 13.2396, 13.0814, 13.1868, 12.7051,
12.7092, 13.0735, 12.8156, 12.9328, 13.0296, 13.062, 13.0919, 13.5076, 12.8084, 13.1078,
12.8422, 12.6499, 12.9886, 12.9576, 13.3192, 12.8146, 13.1881, 12.976, 12.733, 13.5094, 13.3787,
12.9493, 13.3497, 12.8962, 13.0966, 12.6369, 13.2491, 13.2175, 13.0134, 13.161, 12.9392,
13.4659, 12.6799, 13.0899, 13.0544, 13.1918, 12.9549, 12.9864, 12.8732, 13.2368, 13.176,
13.0198, 13.42, 12.4928, 12.8577, 12.6627, 13.6162, 13.1671, 12.85, 13.2213, 12.786, 12.9494,
13.1514, 12.8452, 12.8361, 13.2492, 13.184, 13.2804, 13.1072, 13.132, 13.4228, 12.9342, 13.0984,
12.9222,12.7772, 12.8874, 13.0259, 13.0227, 13.2256, 12.9929, 13.2402, 13.0871, 13.2193)
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x2=c(10.8729, 10.8633, 11.1118, 11.048, 11.0201, 10.8472, 11.0178, 10.9589, 11.0602, 10.907,
10.8949, 10.9728, 11.113, 11.0173, 11.1337, 11.2299, 11.2239, 11.3884, 10.9355, 10.7813, 10.971,
10.8453, 11.0989, 11.1321, 10.9393, 10.8905, 11.2364, 11.0551, 11.0976, 11.1791, 10.5495,
11.1434, 10.8534, 11.0878, 10.951, 10.9265, 11.088, 11.0045, 10.8295, 11.0916, 11.2131, 11.0517,
11.0618, 10.542, 11.1055, 11.1623, 10.9778, 11.0551, 11.4808, 11.1198, 10.8513, 11.1631,
10.7927, 10.7225, 10.9097, 10.7556, 10.6066, 10.8902, 10.9309, 10.7499, 11.0545, 10.9598,
10.8909, 11.0094, 11.1975, 11.0877, 11.0699, 10.979, 10.9979, 11.0937, 10.8678, 11.1868,
10.8722, 11.2648, 10.6841, 10.7495, 11.4584, 10.9199, 10.9286, 11.033, 11.1509, 11.1947,
11.0106, 11.1257, 10.8433, 11.1338, 10.7524, 10.8526, 11.0493, 10.597, 10.9973, 10.7861,
11.0847, 10.8598, 11.223, 11.3313, 10.9024, 11.3089, 10.8452, 10.8664, 10.8334, 10.8975,
11.0468, 11.2173, 11.0239, 10.8368, 11.0493, 10.9237, 10.918, 11.0671, 11.0288, 11.012, 10.9083,
11.0107, 10.9754, 11.0361, 10.9442, 10.937, 10.9837, 11.0678, 11.0104, 11.0802, 11.138, 11.1343,
11.233, 10.9613, 10.8688, 10.9826, 10.9072, 11.0593, 11.0793, 10.9636, 10.9343, 11.1419,
11.0331, 11.0585, 11.1074, 10.7297, 11.0861, 10.912, 11.0527, 10.9706, 10.9559, 11.0528,
11.0027, 10.8977, 11.055, 11.1279, 11.0371, 11.031, 10.7252, 11.0633, 11.0974, 10.9867, 11.0331,
11.2885, 11.0719, 10.9108, 11.0979, 10.8756, 10.8335, 10.9458, 10.8533, 10.764, 10.9341,
10.9585, 10.8499, 11.0327, 10.8729, 10.8633, 11.1118, 11.048, 11.0201, 10.8472, 11.0178,
10.9589, 11.0602, 10.907, 10.8949, 10.9728, 11.113, 11.0173, 11.1337, 11.2239, 11.2299, 11.3884,
10.9355, 10.7813, 10.971, 10.8453, 11.0989, 11.1321, 10.9393, 10.8905, 11.2364, 11.0551,
11.0976, 11.1791, 10.5495, 11.1434, 10.8534, 11.0878, 10.951, 10.9265, 11.088, 11.0045, 10.8295,
11.0916, 11.2131, 11.0517, 11.0618, 10.542, 11.1055, 11.1623, 10.9778, 11.0551, 11.4808,
11.1198, 10.8513, 11.1631, 10.7927, 10.7225, 10.9097, 10.7556, 10.6066, 10.8902, 10.9309,
10.7499, 11.0545, 10.9598, 10.8909, 11.0094, 11.1975, 11.0877, 11.0699, 10.979, 10.9979,
11.0937, 10.8678, 11.1868, 10.8722, 11.2648, 10.6841, 10.7495, 11.4584, 10.9199, 10.9286,
11.033, 11.1509, 11.1947, 11.0106)

x3=c(10.8935, 11.3918, 10.9881, 11.2073, 11.0651, 10.8172, 11.2491, 11.1337, 10.9649, 10.9215,
11.1982, 10.9361, 11.2351, 10.9928, 11.1244, 11.039, 10.8935, 11.3918, 10.9881, 11.2073,
11.0651, 10.8172, 11.2491, 11.1337)

x4=c(12.8658, 12.719, 12.8397, 13.0038, 12.7778, 12.8582, 12.9656, 12.9638, 12.9753, 12.8659,
12.6105, 13.2491, 13.0622, 13.0674, 13.0036, 12.7207, 13.3374, 12.968, 13.2773, 13.0602, 13.242,
13.0036, 12.6768, 13.4141, 12.7964, 12.7666, 12.9566, 13.0861, 13.0675, 13.1139, 12.8028,
13.1143, 13.1305, 12.8314, 12.9064, 12.9169, 12.933, 12.9872, 12.7731, 13.1539, 13.3243,
12.5898, 12.8782, 13.2879, 13.0632, 12.8157, 12.9913, 13.0009, 13.0313, 12.936, 12.9348,
13.2809, 13.4724, 12.995, 13.0629, 12.9103, 12.7519, 13.011, 13.0363, 12.8034, 12.9892, 13.1956,
12.9723, 129115, 13.0418, 12.7983, 13.4563, 13.0568, 12.8555, 12.8504, 13.2911, 12.7878,
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13.1572, 12.9651, 13.0178, 13.1733, 13.2807, 13.0981, 12.6475, 12.8598, 13.1456, 12.7545,
13.0633, 13.0501, 12.8392, 13.1966, 13.4276, 13.3546, 12.681, 12.8661, 12.8577, 13.424, 13.1339,
13.1513, 12.7468, 13.1374, 12.869, 12.9162, 12.8893, 13.2794, 12.8737, 12.9459, 12.7792,
12.9967, 12.9104, 12.9038, 13.292, 13.3455, 12.9079, 13.1089, 12.8491, 12.9083, 12.8613,
13.4206, 13.2134, 13.2544, 13.1606, 13.1335, 13.02, 13.0321, 13.0625, 12.909, 12.7836, 13.0816,
13.3181, 13.0165, 13.0717, 12.8996, 13.3665, 12.9687, 13.1295, 13.3996, 12.3975, 13.2334,
13.1926, 13.23, 12.8819, 12.9742, 12.9296, 12.9842, 13.2086, 13.0498, 13.1418, 13.0028, 13.3366,
13.0455, 12.8193, 12.9787, 13.4531, 13.2527, 12.8392, 13.1085, 13.0174, 12.9547, 12.8368,
13.0121, 13.2263, 13.0316, 12.9534, 12.8784, 12.9335, 13.0035, 12.8943, 12.9266, 12.9633,
12.9839, 13.0061, 12.915, 12.7664, 13.1368, 13.0117, 12.9761, 12.8709, 13.0109, 13.2732,
12.9587, 13.2003, 13.0749, 13.1, 13.019, 12.8305, 12.837, 13.2499, 13.0501, 12.9149, 12.8542,
12.9708, 13.0314, 13.0225, 12.8671, 13.0444, 13.0343, 12.9145, 12.9041, 12.9668, 12.928,
13.0286, 12.8828, 13.078, 13.1593, 12.8165, 12.9004, 13.1708, 13.0137, 12.9555, 13.0133,
12.9945, 13.01, 12.9831, 12.9841, 13.1342, 13.2338, 13.0174, 13.0495, 12.9667, 12.9032, 12.967,
12.96, 12.8903, 12.9287, 13.0458, 12.9523, 12.8964, 13.0303, 12.9222, 13.2626, 13.0254, 12.8658,
12.719, 12.8397, 13.0038, 12.7778, 12.8582, 12.9656, 12.9638, 12.9753, 12.8659, 12.6105,
13.2491, 13.0622, 13.0674, 13.0036, 12.7207, 13.3374, 12.968, 13.2773, 13.0602, 13.242, 13.0036,
12.6768, 13.4141, 12.7964, 12.7666, 12.9566, 13.0861, 13.0675, 13.1139, 12.8028, 13.1143,
13.1305, 12.8314, 12.9064, 12.9169, 12.933, 12.9872, 12.7731, 13.1539, 13.3243, 12.5898,
12.8782, 13.2879, 13.0632, 12.8157, 12.9913, 13.0009, 13.0313, 12.936, 12.9348, 13.2809,
13.4724, 12.995, 13.0629, 12.9103, 12.7519, 13.011, 13.0363, 12.8034, 12.9892, 13.1956, 12.9723,
12.9115, 13.0418, 12.7983, 13.4563, 13.0568, 12.8555, 12.8504, 13.2911, 12.7878, 13.1572,
12.9651, 13.0178, 13.1733, 13.2807, 13.0981, 12.6475, 12.8598, 13.1456, 12.7545, 13.0633,
13.0501, 12.8392, 13.1966, 13.4276, 13.3546, 12.681, 12.8661, 12.8577, 13.424, 13.1339, 13.1513,
12.7468, 13.1374, 12.869, 12.9162, 12.8893, 13.2794, 12.8737, 12.9459, 12.7792, 12.9967,
12.9104, 12.9038, 13.292, 13.3455, 12.9079, 13.1089, 12.8491, 12.9083, 12.8613, 13.4206,
13.2134, 13.2544, 13.1606, 13.1335)

x5=c(12.3737, 12.1349, 11.9272, 12.1632, 12.1242, 11.9842, 12.3756, 11.9266, 12.0622, 11.6792,
11.8263, 11.9755, 11.9399, 11.7823, 11.9501, 11.7833, 11.7636, 12.4417, 12.1345, 12.0285,
11.8112, 12.0758, 12.2256, 11.9302, 11.9574, 12.0792, 12.0925, 11.6803, 11.9286, 11.8781,
12.0194, 12.2242, 12.0809, 11.9563, 12.0979, 12.0745, 11.9905, 12.2254, 11.9559, 12.0373,
11.8075, 11.8958, 11.9853, 11.964, 11.8694, 11.9701, 11.87, 11.8581, 12.265, 12.3737, 12.1349,
11.9272, 12.1632, 12.1242, 11.9842, 12.3756, 11.9266, 12.0622, 11.6792, 11.8263, 11.9755,
11.7823, 11.9501, 11.7833, 11.7636, 12.4417, 12.1345, 12.0285, 11.8112, 12.0758, 12.2256,
11.9302)
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boxplot(x1, x2, x3, x4, x5, range=0, col=rainbow(5), names=c("1221", "1211", "1122", "1131",
"2121"), main = "Graph of function 1000", xlab = "Nabor")
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JIOJJATOK B

Bizyamizartis po3B’s3kiB 3aaa4i po3noaury ais 50% sigxuinenns 11 2000 3amyckiB

x1=c(13.4005, 13.0277, 13.0078, 13.0145, 12.8115, 13.0506, 12.8017, 13.1465, 12.8523, 12.8633,
13.2672, 13.2832, 13.3222, 12.9787, 12.9048, 12.6344, 13.0995, 12.8884, 13.2581, 13.2562,
12.9994, 12.5907, 12.7477, 13.1785, 12.8607, 13.2332, 13.1919, 13.4088, 13.2396, 13.0814,
13.1868, 12.7051, 12.7092, 13.0735, 12.8156, 12.9328, 13.0296, 13.062, 13.0919, 13.5076,
12.8084, 13.1078, 12.8422, 12.6499, 12.9886, 12.9576, 13.3192, 12.8146, 13.1881, 12.976, 12.733,
13.5094, 13.3787, 12.9493, 13.3497, 12.8962, 13.0966, 12.6369, 13.2491, 13.2175, 13.161,
13.0134, 12.9392, 13.4659, 12.6799, 13.0899, 13.0544, 13.1918, 12.9549, 12.9864, 12.8732,
13.2368, 13.176, 13.0198, 13.42, 12.4928, 13.2193, 12.8577, 12.6627, 13.6162, 13.1671, 12.85,
13.2213, 12.786, 12.9494, 13.1514, 12.8452, 12.8361, 13.2492, 13.184, 13.2804, 13.1072, 13.132,
13.4228, 12.9342, 13.0984, 12.9222, 12.7772, 12.8874, 13.0259, 13.0227, 13.2256, 12.9929,
13.2402, 13.0871, 12.8618, 12.9051, 13.2264, 13.1072, 12.905, 13.0734, 12.9185, 12.8156,
13.2365, 12.9627, 12.9495, 13.0033, 13.3343, 13.1526, 13.039, 12.8332, 12.9235, 13.1222,
13.0919, 13.193, 13.2136, 13.2323, 13.0821, 13.0669, 13.1591, 13.4222, 13.1741, 13.2403,
13.0047, 13.0087, 12.8869, 13.0304, 12.881, 13.0879, 12.9114, 12.918, 13.1603, 13.1699, 13.1933,
12.9872, 12.9429, 12.7806, 13.0597, 13.0358, 12.933, 13.1548, 13.1537, 12.7544, 12.8486,
13.1071, 12.9164, 13.1399, 13.1151, 13.2453, 13.1438, 13.0488, 13.1121, 12.8255, 12.8893,
12.9597, 13.0178, 13.0372, 13.0569, 13.0551, 13.3046, 12.885, 13.0647, 12.9053, 12.7899,
12.9932, 12.9745, 13.1915, 12.8887, 12.9856, 13.1129, 12.8398, 13.3056, 13.2272, 12.9696,
13.2098, 12.9377, 13.058, 12.7821, 13.1494, 13.1305, 13.0966, 12.9635, 13.008, 13.2795, 12.808,
13.0539, 13.0326, 13.1151, 12.9729, 12.9919, 12.9239, 13.1421, 13.1056, 13.4005, 13.0277,
13.0078, 13.0145, 12.8115, 13.0506, 12.8017, 13.1465, 12.8523, 12.8633, 13.2672, 13.2832,
13.3222, 12.9787, 12.9048, 12.6344, 13.0995, 12.8884, 13.2581, 13.2562, 12.9994, 12.5907,
12.7477, 13.1785, 12.8607, 13.2332, 13.1919, 13.4088, 13.2396, 13.0814, 13.1868, 12.7051,
12.7092, 13.0735, 12.8156, 12.9328, 13.0296, 13.062, 13.0919, 13.5076, 12.8084, 13.1078,
12.8422, 12.6499, 12.9886, 12.9576, 13.3192, 12.8146, 13.1881, 12.976, 12.733, 13.5094, 13.3787,
12.9493, 13.3497, 12.8962, 13.0966, 12.6369, 13.2491, 13.2175, 13.0134, 13.161, 12.9392,
13.4659, 12.6799, 13.0899, 13.0544, 13.1918, 12.9549, 12.9864, 12.8732, 13.2368, 13.176,
13.0198, 13.42, 12.4928, 12.8577, 12.6627, 13.6162, 13.1671, 12.85, 13.2213, 12.786, 12.9494,
13.1514, 12.8452, 12.8361, 13.2492, 13.184, 13.2804, 13.1072, 13.132, 13.4228, 12.9342, 13.0984,
12.9222, 12.7772, 12.8874, 13.0259, 13.0227, 13.2256, 12.9929, 13.2402, 13.0871, 13.2193,
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12.8691, 13.2397, 12.6639, 12.8963, 13.2733, 13.2733, 13.2449, 13.2596, 13.1357, 12.991,
12.8679, 13.153, 12.9667, 13.11, 12.5669, 12.8177, 13.0399, 12.9389, 12.9762, 13.1307, 13.0277,
12.8593, 13.0461, 12.8112, 13.2515, 12.8831, 12.8379, 13.4078, 12.7147, 12.9507, 12.6533,
13.0857, 12.7521, 13.1403, 12.932, 12.9342, 13.0626, 13.2439, 12.9646, 13.0931, 13.2024, 13.411,
13.4029, 12.938, 13.3463, 12.844, 10.728, 12.9507, 13.1252, 13.0635, 13.1357, 13.1373, 13.0958,
12.9742, 13.1675, 13.216, 13.1326, 12.9658, 13.0436, 12.847, 10.9705, 12.5558, 12.7733, 12.8707,
13.205, 13.0054, 13.0955, 13.1727, 12.7827, 13.1454, 13.1885, 13.2526, 13.2856, 13.1135,
13.2668, 12.9477, 129116, 12.761, 13.3304, 12.8891, 12.8647, 13.2227, 13.1483, 12.8582,
13.0864, 12.8194, 12.771, 12.9252, 12.9968, 12.6742, 12.8696, 13.3066, 13.0189, 12.8801,
13.1774, 13.2659, 12.8542, 12.9347, 13.1874, 13.2927, 12.971, 13.0855, 12.935, 12.8662, 13.2425,
13.1321, 13.2263, 13.2591, 13.1258, 13.1531, 13.3708, 12.997, 13.0191, 12.7972, 12.8709,
12.8346, 13.2648, 13.2106, 12.772, 13.1207, 13.0772, 12.9948, 13.1031, 12.8181, 12.8708,
13.4319, 13.0626, 13.0543, 13.1125, 12.964, 13.2056, 12.9819, 13.1697, 12.9194, 12.9642,
12.7182, 13.0738, 12.9879, 13.6641, 13.0287, 13.1763, 12.6679, 13.4097, 12.9774, 13.0488,
13.1282, 13.4296, 12.9289, 13.1776, 12.8351, 13.0935, 13.1062, 12.6431, 12.9707, 13.1961,
13.0948, 13.2846, 13.0859, 12.6034, 13.2148, 13.0398, 13.1687, 13.1545, 13.275, 12.9223,
12.9749, 12.7835, 12.6687, 13.2574, 13.2574, 13.1887, 12.8141, 13.1254, 12.9498, 12.7531,
12.8475, 12.8549, 13.0599, 13.1078, 13.1064, 13.1805, 12.8245, 12.8652, 13.2976, 12.671, 13.029,
13.2412, 12.9291, 12.7959, 12.8871, 12.9411, 12.5854, 13.2148, 13.1729, 10.8772, 13.1474,
13.1417, 12.8882, 12.957, 13.1679, 12.946, 12.9313, 12.9351, 13.0523, 12.7904, 13.0448, 13.3319,
13.2574, 13.1918, 13.1305, 13.058, 13.0179, 12.8522, 13.0568, 13.1041, 13.116, 12.9845, 13.236,
13.3203, 12.8866, 12.9194, 12.5912, 12.8735, 12.8146, 13.0954, 13.4676, 13.0267, 13.294, 13.079,
12.8982, 13.0816, 13.1303, 13.0897, 12.726, 13.0586, 13.1693, 13.0506, 13.1288, 12.598, 13.0274,
13.3643, 12.7959, 13.1651, 13.3977, 13.2226, 13.2336, 13.0699, 13.1562, 13.1154, 13.0302,
13.1881, 13.1188, 13.4356, 12.9563, 12.9681, 12.9106, 13.796, 13.5191, 13.0022, 13.0571,
13.3271, 12.8585, 13.0107, 13.1015, 13.1502, 13.2197, 12.7524, 12.8721, 12.843, 13.3526,
13.1453, 12.8695, 12.6292, 13.1607, 13.2247, 13.0674, 13.1004, 12.883, 13.0398, 13.2626, 13.047,
12.9978, 13.2052, 12.8278, 13.0879, 13.1628, 12.898, 12.7315, 13.1326, 12.7519, 13.3305,
13.1557, 12.7977, 13.0781, 13.2933, 13.1218, 13.1767, 13.137, 12.7632, 12.9528, 13.4478,
13.2079, 13.0972, 13.0558)

x2=c(10.8729, 10.8633, 11.1118, 11.048, 11.0201, 10.8472, 11.0178, 10.9589, 11.0602, 10.907,
10.8949, 10.9728, 11.113, 11.0173, 11.1337, 11.2299, 11.2239, 11.3884, 10.9355, 10.7813, 10.971,
10.8453, 11.0989, 11.1321, 10.9393, 10.8905, 11.2364, 11.0551, 11.0976, 11.1791, 10.5495,
11.1434, 10.8534, 11.0878, 10.951, 10.9265, 11.088, 11.0045, 10.8295, 11.0916, 11.2131, 11.0517,
11.0618, 10.542, 11.1055, 11.1623, 10.9778, 11.0551, 11.4808, 11.1198, 10.8513, 11.1631,
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10.7927, 10.7225, 10.9097, 10.7556, 10.6066, 10.8902, 10.9309, 10.7499, 11.0545, 10.9598,
10.8909, 11.0094, 11.1975, 11.0877, 11.0699, 10.979, 10.9979, 11.0937, 10.8678, 11.1868,
10.8722, 11.2648, 10.6841, 10.7495, 11.4584, 10.9199, 10.9286, 11.033, 11.1509, 11.1947,
11.0106, 11.1257, 10.8433, 11.1338, 10.7524, 10.8526, 11.0493, 10.597, 10.9973, 10.7861,
11.0847, 10.8598, 11.223, 11.3313, 10.9024, 11.3089, 10.8452, 10.8664, 10.8334, 10.8975,
11.0468, 11.2173, 11.0239, 10.8368, 11.0493, 10.9237, 10.918, 11.0671, 11.0288, 11.012, 10.9083,
11.0107, 10.9754, 11.0361, 10.9442, 10.937, 10.9837, 11.0678, 11.0104, 11.0802, 11.138, 11.1343,
11.233, 10.9613, 10.8688, 10.9826, 10.9072, 11.0593, 11.0793, 10.9636, 10.9343, 11.1419,
11.0331, 11.0585, 11.1074, 10.7297, 11.0861, 10.912, 11.0527, 10.9706, 10.9559, 11.0528,
11.0027, 10.8977, 11.055, 11.1279, 11.0371, 11.031, 10.7252, 11.0633, 11.0974, 10.9867, 11.0331,
11.2885, 11.0719, 10.9108, 11.0979, 10.8756, 10.8335, 10.9458, 10.8533, 10.764, 10.9341,
10.9585, 10.8499, 11.0327, 10.8729, 10.8633, 11.1118, 11.048, 11.0201, 10.8472, 11.0178,
10.9589, 11.0602, 10.907, 10.8949, 10.9728, 11.113, 11.0173, 11.1337, 11.2239, 11.2299, 11.3884,
10.9355, 10.7813, 10.971, 10.8453, 11.0989, 11.1321, 10.9393, 10.8905, 11.2364, 11.0551,
11.0976, 11.1791, 10.5495, 11.1434, 10.8534, 11.0878, 10.951, 10.9265, 11.088, 11.0045, 10.8295,
11.0916, 11.2131, 11.0517, 11.0618, 10.542, 11.1055, 11.1623, 10.9778, 11.0551, 11.4808,
11.1198, 10.8513, 11.1631, 10.7927, 10.7225, 10.9097, 10.7556, 10.6066, 10.8902, 10.9309,
10.7499, 11.0545, 10.9598, 10.8909, 11.0094, 11.1975, 11.0877, 11.0699, 10.979, 10.9979,
11.0937, 10.8678, 11.1868, 10.8722, 11.2648, 10.6841, 10.7495, 11.4584, 10.9199, 10.9286,
11.033, 11.1509, 11.1947, 11.0106, 10.8129, 11.0081, 11.0459, 10.8226, 10.7489, 10.826, 10.8297,
10.9924, 10.9841, 10.8828, 11.2469, 11.3166, 11.2008, 11.0108, 11.1888, 10.5604, 11.0617,
11.0435, 11.1598, 11.3963, 11.3186, 11.1028, 11.2122, 10.7515, 10.9777, 10.8467, 11.066,
11.1079, 10.8747, 10.5218, 10.728, 11.199, 11.0484, 10.9852, 11.0146, 10.6871, 10.8714, 11.0963,
10.5899, 11.0168, 11.1112, 11.2714, 10.7776, 10.8328, 10.9979, 10.8823, 11.1258, 11.0167,
11.2661, 10.5975, 11.0792, 10.803, 11.1096, 10.8933, 10.8039, 10.862, 11.155, 11.0348, 10.8638,
10.8003, 11.0052, 11.1861, 10.6124, 11.1677, 10.7151, 10.8308, 11.1227, 10.8344, 10.7221,
11.1693, 11.1531, 10.9457, 10.6226, 11.182, 12.9814, 10.9551, 10.8448, 10.929, 10.9746, 11.1786,
10.7273, 11.2538, 10.9407, 10.9384, 10.9705, 11.1674, 10.9389, 10.9401, 10.5495, 10.8874,
11.1389, 11.1938, 11.3401, 10.6438, 10.638, 10.9917, 10.9597, 11.0206, 11.1466, 10.8627,
11.0379, 10.8051, 11.071, 11.1218, 11.0396, 10.7285, 10.9696, 10.8148, 10.8622, 10.7173, 10.883,
11.2957, 10.9942, 10.9302, 10.9402, 10.9769, 10.863, 11.0585, 10.8016, 10.9085, 11.0896,
11.2086, 10.8859, 11.3244, 10.9459, 11.1096, 10.9465, 11.058, 11.263, 11.0074, 10.9767, 11.2681,
11.3725, 10.6351, 11.0652, 11.0658, 10.9647, 11.0405, 10.9944, 11.0491, 10.8887, 10.9601,
11.0163, 11.1109, 10.8141, 11.1597, 10.8715, 11.1227, 11.0286, 10.7767, 10.9594, 10.7802,
11.0001, 10.4311, 10.7798, 11.1456, 10.9557, 10.878, 11.0874, 10.8475, 10.9951, 10.8064,
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10.9577, 11.1009, 10.9254, 11.0192, 10.7991, 10.8578, 11.2347, 11.2507, 10.7238, 11.2982,
10.8884, 11.0211, 11.1612, 10.5827, 10.9446, 10.9615, 10.9598, 11.3774, 11.0032, 10.8915,
11.2669, 11.1304, 11.4273, 10.9339, 12.9028, 11.2618, 11.1007, 10.9593, 11.1937, 11.2011,
10.9029, 10.8813, 11.1211, 10.9696, 10.7039, 11.1529, 11.0123, 11.0585, 11.2553, 11.0257,
10.7572, 10.9479, 11.1193, 11.0781, 11.0455, 11.0687, 10.8114, 10.819, 11.0742, 10.9717,
11.0741, 10.7054, 11.0832, 10.9959, 11.0156, 11.0328, 11.1356, 11.2955, 11.2626, 12.9614,
11.2557,11.2492, 10.7386, 10.8646, 10.969, 11.0307, 10.7536, 10.9946, 11.068, 11.3634)
x3=c(10.8935, 11.3918, 10.9881, 11.2073, 11.0651, 10.8172, 11.2491, 11.1337, 10.9649, 10.9215,
11.1982, 10.9361, 11.2351, 10.9928, 11.1244, 11.039, 10.8935, 11.3918, 10.9881, 11.2073,
11.0651, 10.8172, 11.2491, 11.1337, 10.9751, 11.3226, 11.1008, 10.886, 11.322, 11.0825, 11.078,
11.2885, 10.788, 11.0259, 11.01, 11.327, 11.1858, 11.0938, 10.7898, 11.5537, 11.3752, 10.8782,
10.7995, 11.1596, 11.1987, 10.9171)

x4=c(12.8658, 12.719, 12.8397, 13.0038, 12.7778, 12.8582, 12.9656, 12.9638, 12.9753, 12.8659,
12.6105, 13.2491, 13.0622, 13.0674, 13.0036, 12.7207, 13.3374, 12.968, 13.2773, 13.0602, 13.242,
13.0036, 12.6768, 13.4141, 12.7964, 12.7666, 12.9566, 13.0861, 13.0675, 13.1139, 12.8028,
13.1143, 13.1305, 12.8314, 12.9064, 12.9169, 12.933, 12.9872, 12.7731, 13.1539, 13.3243,
12.5898, 12.8782, 13.2879, 13.0632, 12.8157, 12.9913, 13.0009, 13.0313, 12.936, 12.9348,
13.2809, 13.4724, 12.995, 13.0629, 12.9103, 12.7519, 13.011, 13.0363, 12.8034, 12.9892, 13.1956,
12.9723, 129115, 13.0418, 12.7983, 13.4563, 13.0568, 12.8555, 12.8504, 13.2911, 12.7878,
13.1572, 12.9651, 13.0178, 13.1733, 13.2807, 13.0981, 12.6475, 12.8598, 13.1456, 12.7545,
13.0633, 13.0501, 12.8392, 13.1966, 13.4276, 13.3546, 12.681, 12.8661, 12.8577, 13.424, 13.1339,
13.1513, 12.7468, 13.1374, 12.869, 12.9162, 12.8893, 13.2794, 12.8737, 12.9459, 12.7792,
12.9967, 12.9104, 12.9038, 13.292, 13.3455, 12.9079, 13.1089, 12.8491, 12.9083, 12.8613,
13.4206, 13.2134, 13.2544, 13.1606, 13.1335, 13.02, 13.0321, 13.0625, 12.909, 12.7836, 13.0816,
13.3181, 13.0165, 13.0717, 12.8996, 13.3665, 12.9687, 13.1295, 13.3996, 12.3975, 13.2334,
13.1926, 13.23, 12.8819, 12.9742, 12.9296, 12.9842, 13.2086, 13.0498, 13.1418, 13.0028, 13.3366,
13.0455, 12.8193, 12.9787, 13.4531, 13.2527, 12.8392, 13.1085, 13.0174, 12.9547, 12.8368,
13.0121, 13.2263, 13.0316, 12.9534, 12.8784, 12.9335, 13.0035, 12.8943, 12.9266, 12.9633,
12.9839, 13.0061, 12915, 12.7664, 13.1368, 13.0117, 12.9761, 12.8709, 13.0109, 13.2732,
12.9587, 13.2003, 13.0749, 13.1, 13.019, 12.8305, 12.837, 13.2499, 13.0501, 12.9149, 12.8542,
12.9708, 13.0314, 13.0225, 12.8671, 13.0444, 13.0343, 12.9145, 12.9041, 12.9668, 12.928,
13.0286, 12.8828, 13.078, 13.1593, 12.8165, 12.9004, 13.1708, 13.0137, 12.9555, 13.0133,
12.9945, 13.01, 12.9831, 12.9841, 13.1342, 13.2338, 13.0174, 13.0495, 12.9667, 12.9032, 12.967,
12.96, 12.8903, 12.9287, 13.0458, 12.9523, 12.8964, 13.0303, 12.9222, 13.2626, 13.0254, 12.8658,
12.719, 12.8397, 13.0038, 12.7778, 12.8582, 12.9656, 12.9638, 12.9753, 12.8659, 12.6105,
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13.2491, 13.0622, 13.0674, 13.0036, 12.7207, 13.3374, 12.968, 13.2773, 13.0602, 13.242, 13.0036,
12.6768, 13.4141, 12.7964, 12.7666, 12.9566, 13.0861, 13.0675, 13.1139, 12.8028, 13.1143,
13.1305, 12.8314, 12.9064, 12.9169, 12.933, 12.9872, 12.7731, 13.1539, 13.3243, 12.5898,
12.8782, 13.2879, 13.0632, 12.8157, 12.9913, 13.0009, 13.0313, 12.936, 12.9348, 13.2809,
13.4724, 12.995, 13.0629, 12.9103, 12.7519, 13.011, 13.0363, 12.8034, 12.9892, 13.1956, 12.9723,
12.9115, 13.0418, 12.7983, 13.4563, 13.0568, 12.8555, 12.8504, 13.2911, 12.7878, 13.1572,
12.9651, 13.0178, 13.1733, 13.2807, 13.0981, 12.6475, 12.8598, 13.1456, 12.7545, 13.0633,
13.0501, 12.8392, 13.1966, 13.4276, 13.3546, 12.681, 12.8661, 12.8577, 13.424, 13.1339, 13.1513,
12.7468, 13.1374, 12.869, 12.9162, 12.8893, 13.2794, 12.8737, 12.9459, 12.7792, 12.9967,
12.9104, 12.9038, 13.292, 13.3455, 12.9079, 13.1089, 12.8491, 12.9083, 12.8613, 13.4206,
13.2134, 13.2544, 13.1606, 13.1335, 13.245, 13.1103, 13.2115, 12.7621, 13.0381, 12.9419,
13.0759, 12.8963, 13.11, 12.9161, 10.7489, 13.2907, 12.9348, 12.9212, 13.0349, 12.8884, 13.0094,
13.1072, 13.2222, 12.9464, 12.845, 12.7293, 13.0937, 13.271, 12.881, 13.5624, 12.931, 13.2505,
13.2369, 12.9642, 13.0227, 13.3479, 12.8111, 12.6983, 13.8248, 12.9354, 12.8927, 12.8754,
13.3525, 12.83, 12.8646, 12.6306, 12.9759, 13.3421, 13.1563, 13.0431, 12.8409, 13.1136, 12.889,
12.9854, 13.0907, 13.1639, 12.9095, 13.425, 13.0978, 13.0083, 13.0186, 13.3697, 13.4355,
13.2799, 13.326, 12.9943, 12.9644, 12.8198, 12.8805, 13.3256, 13.1641, 13.157, 12.9555, 13.2593,
13.0181, 13.1269, 13.1609, 12.8604, 13.2396, 13.1843, 13.0064, 13.1873, 12.8663, 13.1568,
13.4048, 12.8525, 13, 13.1451, 13.4233, 13.0951, 13.0307, 13.4713, 13.3589, 12.8234, 13.7813,
12.9023, 12.9964, 13.2262, 12.893, 13.096, 13.1014, 12.9145, 12.8792, 12.9691, 12.8926, 12.907,
12.7613, 12.9819, 12.9277, 13.0474, 13.172, 13.0663, 13.1714, 13.0247, 12.75, 12.9152, 12.7123,
12.8163, 13.187, 13.2193, 13.0053, 12.9055, 12.8197, 12.8933, 12.7616, 12.9677, 12.8442,
13.0284, 13.1449, 12.9578, 12.7083, 13.0558, 13.0696, 12.8835, 13.4553, 12.9422, 13.2172,
12.9787, 13.2588, 12.7882, 13.2691, 13.1625, 13.3546, 13.2545, 12.9248, 13.0909, 12.9616,
13.3444, 13.1413, 13.0977, 12.8781, 13.0041, 12.8011, 13.0646, 13.3956, 12.9842, 13.0686,
12.7964, 13.0232, 12.8809, 13.2665, 13.1934, 13.1255, 13.0559, 13.1665, 13.2849, 13.0923,
13.0874, 13.1776, 13.1405, 12.9497, 12.8549, 13.669, 12.883, 12.8115, 12.8806, 13.2194, 12.8382,
12.815, 13.0723, 13.2893, 13.5675, 12.9586, 12.9657, 12.8887, 12.8194, 12.8597, 13.1122,
13.2309, 13.0577, 13.0183, 13.3127, 13.3083, 13.076, 13.0726, 12.8541, 13.3294, 13.1463,
12.9336, 13.2281, 13.0689, 12.9275, 12.9673, 12.9249, 13.3364, 13.1065, 12.9511, 12.5605,
12.8171, 13.1047, 12.9283, 12.9389, 13.0947, 13.0947, 13.2677, 13.3384, 12.821, 12.7538,
13.1265, 13.2985, 13.115, 13.2933, 12.852, 13.0353, 13.0804, 13.0101, 13.0757, 12.673, 12.9265,
13.0361, 12.9058, 13.1625, 12.9114, 13.0839, 13.1047, 12.74, 12.9643, 13.2808, 12.6263, 13.0887,
13.0181, 13.2891, 12.9516, 13.0382, 12.5578, 13.0641, 12.9093, 13.1997, 13.0912, 13.0148,
13.1838, 13.0585, 12.9186, 13.1237, 13.0377, 13.3028, 13.0908, 13.4197, 12.9129, 12.9282,
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13.1758, 12.7643, 13.4544, 12.5782, 13.2615, 13.0873, 13.248, 12.8016, 13.03, 13.0397, 12.7619,
13.2674, 13.3178, 13.3655, 13.3037, 12.9611, 13.0072, 12.9378, 13.1407, 12.9426, 12.9584,
13.0134, 13.2436, 12.9694, 13.352, 12.8324, 13.2011, 13.2011, 13.1306, 12.7868, 12.9982, 13.07,
12.8903, 13.3143, 13.1483, 13.1467, 13.033, 12.5444, 13.1647, 12.7057, 12.5727, 12.6609,
12.8855, 13.1198, 12.8556, 12.9116, 12.9702, 13.1386, 12.9965, 13.0916, 12.9477, 13.0565,
13.123, 13.0502, 13.202, 12.8803, 13.3841, 13.0954, 13.0829, 13.0659, 13.1158, 13.2423, 12.7506,
12.8326, 12.761, 12.9678, 13.2126, 12.7712, 12.9004, 12.9675, 13.0972, 13.0853, 13.3117,
13.0203, 13.0938, 13.1941, 13.1722, 13.1334, 12.6468, 13.1292, 13.0271, 13.2585, 12.8528,
13.0444, 13.3216)

x5=¢(12.3737, 12.1349, 11.9272, 12.1632, 12.1242, 11.9842, 12.3756, 11.9266, 12.0622, 11.6792,
11.8263, 11.9755, 11.9399, 11.7823, 11.9501, 11.7833, 11.7636, 12.4417, 12.1345, 12.0285,
11.8112, 12.0758, 12.2256, 11.9302, 11.9574, 12.0792, 12.0925, 11.6803, 11.9286, 11.8781,
12.0194, 12.2242, 12.0809, 11.9563, 12.0979, 12.0745, 11.9905, 12.2254, 11.9559, 12.0373,
11.8075, 11.8958, 11.9853, 11.964, 11.8694, 11.9701, 11.87, 11.8581, 12.265, 12.3737, 12.1349,
11.9272, 12.1632, 12.1242, 11.9842, 12.3756, 11.9266, 12.0622, 11.6792, 11.8263, 11.9755,
11.7823, 11.9501, 11.7833, 11.7636, 12.4417, 12.1345, 12.0285, 11.8112, 12.0758, 12.2256,
11.9302, 12.0186, 12.1608, 12.064, 11.783, 12.5565, 12.07, 12.1784, 11.8946, 11.9465, 11.9777,
12.1729, 11.8668, 12.8628, 11.8369, 12.3172, 11.9842, 11.8217, 12.2939, 12.3655, 12.074, 11.908,
12.1638, 11.779, 11.9701, 12.3971, 12.0227, 11.8606, 12.0192, 11.7772, 11.9528, 12.1945, 11.74,
11.8964, 12.01, 11.9827, 11.9295, 12.1172, 12.1991, 11.6224, 11.9446, 12.0235, 12.0343, 11.9295,
12.1453, 11.8844, 12.0584, 11.7293, 12.1074, 11.8991, 11.8959, 11.7497, 11.7476, 11.946,
12.2115, 11.9238, 11.8363, 12.0348, 11.895, 12.2516, 11.8024, 11.9903, 12.3455, 12.1066,
11.8021, 11.8173, 11.9341, 12.0964, 12.17, 11.9617, 11.9563, 11.8522, 12.2025, 12.269, 11.9133,
11.8883, 12.4596, 12.0271, 11.9378, 12.0068, 11.8895, 11.8073, 12.0332, 11.7156, 12.0866,
12.0912, 11.9723, 12.0262, 12.2815, 12.0963, 12.5079, 12.1005, 12.0356, 11.8377, 12.1655,
12.1036, 11.6293, 12.0354, 12.2169, 12.0202, 12.1978, 11.7989)

boxplot(x1, x2, x3, x4, x5, range=0, col=rainbow(5), names=c("1221", "1211", "1122", "1131",
"2121"), main = "Graph of function 2000", xlab = "Nabor")
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JIOJATOK T

Bizyamizartis po3B’s3kiB 3aga4i po3noaury mis 50% sigxuinenns 11 3000 3amyckiB

x1=c(13.4005, 13.0277, 13.0078, 13.0145, 12.8115, 13.0506, 12.8017, 13.1465, 12.8523, 12.8633,

13.2672,
12.9994,
13.1868,
12.8084,
13.5094,
13.0134,
13.2368,
13.2213,
13.4228,
13.2402,
13.2365,
13.0919,
13.0047,
12.9872,
13.1071,
12.9597,
12.9932,
13.2098,
13.0539,
13.0078,
13.3222,
12.7477,
12.7092,
12.8422,
12.9493,
13.4659,
13.0198,
13.1514,
12.9222,

13.2832, 13.3222, 12.9787, 12.9048, 12.6344, 13.0995, 12.8884, 13.2581, 13.2562,
12.5907, 12.7477, 13.1785, 12.8607, 13.2332, 13.1919, 13.4088, 13.2396, 13.0814,
12.7051, 12.7092, 13.0735, 12.8156, 12.9328, 13.0296, 13.062, 13.0919, 13.5076,
13.1078, 12.8422, 12.6499, 12.9886, 12.9576, 13.3192, 12.8146, 13.1881, 12.976, 12.733,
13.3787, 12.9493, 13.3497, 12.8962, 13.0966, 12.6369, 13.2491, 13.2175, 13.161,
12.9392, 13.4659, 12.6799, 13.0899, 13.0544, 13.1918, 12.9549, 12.9864, 12.8732,
13.176, 13.0198, 13.42, 12.4928, 13.2193, 12.8577, 12.6627, 13.6162, 13.1671, 12.85,
12.786, 12.9494, 13.1514, 12.8452, 12.8361, 13.2492, 13.184, 13.2804, 13.1072, 13.132,
12.9342, 13.0984, 12.9222, 12.7772, 12.8874, 13.0259, 13.0227, 13.2256, 12.9929,
13.0871, 12.8618, 12.9051, 13.2264, 13.1072, 12.905, 13.0734, 12.9185, 12.8156,
12.9627, 12.9495, 13.0033, 13.3343, 13.1526, 13.039, 12.8332, 12.9235, 13.1222,
13.193, 13.2136, 13.2323, 13.0821, 13.0669, 13.1591, 13.4222, 13.1741, 13.2403,
13.0087, 12.8869, 13.0304, 12.881, 13.0879, 12.9114, 12.918, 13.1603, 13.1699, 13.1933,
12.9429, 12.7806, 13.0597, 13.0358, 12.933, 13.1548, 13.1537, 12.7544, 12.8486,
12.9164, 13.1399, 13.1151, 13.2453, 13.1438, 13.0488, 13.1121, 12.8255, 12.8893,
13.0178, 13.0372, 13.0569, 13.0551, 13.3046, 12.885, 13.0647, 12.9053, 12.7899,
12.9745, 13.1915, 12.8887, 12.9856, 13.1129, 12.8398, 13.3056, 13.2272, 12.9696,
12.9377, 13.058, 12.7821, 13.1494, 13.1305, 13.0966, 12.9635, 13.008, 13.2795, 12.808,
13.0326, 13.1151, 12.9729, 12.9919, 12.9239, 13.1421, 13.1056, 13.4005, 13.0277,
13.0145, 12.8115, 13.0506, 12.8017, 13.1465, 12.8523, 12.8633, 13.2672, 13.2832,
12.9787, 12.9048, 12.6344, 13.0995, 12.8884, 13.2581, 13.2562, 12.9994, 12.5907,
13.1785, 12.8607, 13.2332, 13.1919, 13.4088, 13.2396, 13.0814, 13.1868, 12.7051,
13.0735, 12.8156, 12.9328, 13.0296, 13.062, 13.0919, 13.5076, 12.8084, 13.1078,
12.6499, 12.9886, 12.9576, 13.3192, 12.8146, 13.1881, 12.976, 12.733, 13.5094, 13.3787,
13.3497, 12.8962, 13.0966, 12.6369, 13.2491, 13.2175, 13.0134, 13.161, 12.9392,
12.6799, 13.0899, 13.0544, 13.1918, 12.9549, 12.9864, 12.8732, 13.2368, 13.176,
13.42, 12.4928, 12.8577, 12.6627, 13.6162, 13.1671, 12.85, 13.2213, 12.786, 12.9494,
12.8452, 12.8361, 13.2492, 13.184, 13.2804, 13.1072, 13.132, 13.4228, 12.9342, 13.0984,
12.7772, 12.8874, 13.0259, 13.0227, 13.2256, 12.9929, 13.2402, 13.0871, 13.2193,
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12.8691, 13.2397, 12.6639, 12.8963, 13.2733, 13.2733, 13.2449, 13.2596, 13.1357, 12.991,
12.8679, 13.153, 12.9667, 13.11, 12.5669, 12.8177, 13.0399, 12.9389, 12.9762, 13.1307, 13.0277,
12.8593, 13.0461, 12.8112, 13.2515, 12.8831, 12.8379, 13.4078, 12.7147, 12.9507, 12.6533,
13.0857, 12.7521, 13.1403, 12.932, 12.9342, 13.0626, 13.2439, 12.9646, 13.0931, 13.2024, 13.411,
13.4029, 12.938, 13.3463, 12.844, 10.728, 12.9507, 13.1252, 13.0635, 13.1357, 13.1373, 13.0958,
12.9742, 13.1675, 13.216, 13.1326, 12.9658, 13.0436, 12.847, 10.9705, 12.5558, 12.7733, 12.8707,
13.205, 13.0054, 13.0955, 13.1727, 12.7827, 13.1454, 13.1885, 13.2526, 13.2856, 13.1135,
13.2668, 12.9477, 129116, 12.761, 13.3304, 12.8891, 12.8647, 13.2227, 13.1483, 12.8582,
13.0864, 12.8194, 12.771, 12.9252, 12.9968, 12.6742, 12.8696, 13.3066, 13.0189, 12.8801,
13.1774, 13.2659, 12.8542, 12.9347, 13.1874, 13.2927, 12.971, 13.0855, 12.935, 12.8662, 13.2425,
13.1321, 13.2263, 13.2591, 13.1258, 13.1531, 13.3708, 12.997, 13.0191, 12.7972, 12.8709,
12.8346, 13.2648, 13.2106, 12.772, 13.1207, 13.0772, 12.9948, 13.1031, 12.8181, 12.8708,
13.4319, 13.0626, 13.0543, 13.1125, 12.964, 13.2056, 12.9819, 13.1697, 12.9194, 12.9642,
12.7182, 13.0738, 12.9879, 13.6641, 13.0287, 13.1763, 12.6679, 13.4097, 12.9774, 13.0488,
13.1282, 13.4296, 12.9289, 13.1776, 12.8351, 13.0935, 13.1062, 12.6431, 12.9707, 13.1961,
13.0948, 13.2846, 13.0859, 12.6034, 13.2148, 13.0398, 13.1687, 13.1545, 13.275, 12.9223,
12.9749, 12.7835, 12.6687, 13.2574, 13.2574, 13.1887, 12.8141, 13.1254, 12.9498, 12.7531,
12.8475, 12.8549, 13.0599, 13.1078, 13.1064, 13.1805, 12.8245, 12.8652, 13.2976, 12.671, 13.029,
13.2412, 12.9291, 12.7959, 12.8871, 12.9411, 12.5854, 13.2148, 13.1729, 10.8772, 13.1474,
13.1417, 12.8882, 12.957, 13.1679, 12.946, 12.9313, 12.9351, 13.0523, 12.7904, 13.0448, 13.3319,
13.2574, 13.1918, 13.1305, 13.058, 13.0179, 12.8522, 13.0568, 13.1041, 13.116, 12.9845, 13.236,
13.3203, 12.8866, 12.9194, 12.5912, 12.8735, 12.8146, 13.0954, 13.4676, 13.0267, 13.294, 13.079,
12.8982, 13.0816, 13.1303, 13.0897, 12.726, 13.0586, 13.1693, 13.0506, 13.1288, 12.598, 13.0274,
13.3643, 12.7959, 13.1651, 13.3977, 13.2226, 13.2336, 13.0699, 13.1562, 13.1154, 13.0302,
13.1881, 13.1188, 13.4356, 12.9563, 12.9681, 12.9106, 13.796, 13.5191, 13.0022, 13.0571,
13.3271, 12.8585, 13.0107, 13.1015, 13.1502, 13.2197, 12.7524, 12.8721, 12.843, 13.3526,
13.1453, 12.8695, 12.6292, 13.1607, 13.2247, 13.0674, 13.1004, 12.883, 13.0398, 13.2626, 13.047,
12.9978, 13.2052, 12.8278, 13.0879, 13.1628, 12.898, 12.7315, 13.1326, 12.7519, 13.3305,
13.1557, 12.7977, 13.0781, 13.2933, 13.1218, 13.1767, 13.137, 12.7632, 12.9528, 13.4478,
13.2079, 13.0972, 13.0558, 13.0709, 13.4005, 13.0277, 13.0078, 13.0145, 12.8115, 13.0506,
12.8017, 13.1465, 12.8523, 12.8633, 13.2672, 13.2832, 13.3222, 12.9787, 12.9048, 12.6344,
13.0995, 12.8884, 13.2581, 13.2562, 12.9994, 12.5907, 10.9728, 12.7477, 13.1785, 12.8607,
13.2332, 13.1919, 13.4088, 13.2396, 13.0814, 13.1868, 12.7051, 12.7092, 13.0735, 12.9328,
13.0296, 13.062, 13.0919, 13.5076, 12.8084, 13.4005, 10.8729, 13.0277, 13.0078, 13.0145,
13.0506, 12.8017, 13.1465, 13.4005, 13.0277, 13.4005, 13.0277, 13.0078, 13.0145, 12.8115,



41

13.0506, 12.8017, 13.1465, 12.8523, 12.8633, 13.2832, 13.3222, 12.9787, 12.9048, 12.6344,
13.0995, 12.8884, 13.2581, 13.2562, 12.9994, 12.5907, 12.7477, 13.1785, 12.8607, 13.2332,
13.1919, 13.4088, 13.2396, 13.0814, 12.7051, 12.7092, 13.0735, 12.8156, 12.9328, 13.0296,
13.062, 13.0919, 13.5076, 12.8084, 13.1078, 12.8422, 12.6499, 12.9886, 12.9576, 13.3192,
12.8146, 13.1881, 12.976, 12.733, 13.5094, 13.3787, 12.9493, 13.3497, 13.0966, 12.6369, 13.2491,
13.2175, 13.161, 13.0134, 12.9392, 13.4659, 12.6799, 13.0899, 13.0544, 13.1918, 12.9549,
12.9864, 12.8732, 13.2368, 13.176, 13.0198, 13.42, 12.4928, 13.2193, 12.8577, 12.6627, 13.6162,
13.1671, 12.85, 13.2213, 12.786, 12.9494, 13.1514, 12.8452, 12.8361, 13.2492, 13.184, 13.2804,
13.1072, 13.132, 13.4228, 12.9342, 13.0984, 12.9222, 12.7772, 12.8874, 13.0259, 13.0227,
13.2256, 12.9929, 13.2402, 13.0871, 12.8618, 12.9051, 13.2264, 13.1072, 12.905, 13.0734,
12.9185, 12.8156, 13.2365, 13.0033, 12.9495, 13.3343, 13.1526, 12.8332, 12.9235, 13.1222,
13.0919, 13.193, 13.2136, 13.2323, 13.0821, 13.0669, 13.1591, 13.4222, 13.1182, 13.4646,
13.2591, 13.3346, 12.9203, 12.9748, 12.8751, 13.1996, 12.6042, 12.9269, 12.5274, 13.2296,
12.9195, 12.9324, 12.9348, 12.7287, 12.8577, 13.185, 12.8309, 13.1848, 12.9901, 13.4604,
12.9134, 13.2213, 13.0779, 13.1357, 13.0823, 13.0692, 12.8358, 13.5376, 13.142, 12.8209,
12.9221, 13.0858, 13.0463, 13.0992, 12.8828, 13.097, 13.0792, 12.9583, 12.9457, 12.9095, 13.168,
12.8798, 12.9133, 12.9332, 12.7806, 11.099, 12.7714, 13.1686, 12.872, 13.0665, 13.1387, 13.2276,
13.1701, 12.9288, 13.0771, 12.8944, 12.8894, 13.1535, 12.9794, 13.1584, 13.2317, 12.8793,
13.0695, 13.0276, 13.2011, 13.3693, 13.1433, 13.128, 12.6245, 12.709, 13.0695, 12.8937, 13.315,
13.2762, 12.9076, 12.9048, 12.9501, 12.8239, 13.0856, 13.1022, 13.1267, 12.6205, 12.926,
13.0287, 12.9462, 13.1263, 13.21, 12.9312, 12.7017, 13.0863, 12.7681, 12.9912, 12.7781, 12.9831,
13.0628, 12.9937, 12.9468, 13.0566, 12.7831, 13.2936, 13.1741, 13.0558, 13.0951, 13.1373,
12.9797, 13.0191, 12.9782, 13.4259, 13.2221, 13.0448, 13.0373, 13.1326, 13.0782, 12.8792,
12.915, 12.8309, 12.9562, 12.8363, 13.0015, 13.0545, 13.149, 13.6601, 13.2829, 13.0904, 13.0236,
13.1166, 12.7675, 12.5084, 13.0639, 12.7751, 12.8819, 13.6508, 13.1727, 12.8982, 12.6948,
13.4098, 13.173, 13.2201, 13.1485, 13.1374, 12.8367, 13.2794, 12.8406, 12.9738)

x2=c(10.8729, 10.8633, 11.1118, 11.048, 11.0201, 10.8472, 11.0178, 10.9589, 11.0602, 10.907,
10.8949, 10.9728, 11.113, 11.0173, 11.1337, 11.2299, 11.2239, 11.3884, 10.9355, 10.7813, 10.971,
10.8453, 11.0989, 11.1321, 10.9393, 10.8905, 11.2364, 11.0551, 11.0976, 11.1791, 10.5495,
11.1434, 10.8534, 11.0878, 10.951, 10.9265, 11.088, 11.0045, 10.8295, 11.0916, 11.2131, 11.0517,
11.0618, 10.542, 11.1055, 11.1623, 10.9778, 11.0551, 11.4808, 11.1198, 10.8513, 11.1631,
10.7927, 10.7225, 10.9097, 10.7556, 10.6066, 10.8902, 10.9309, 10.7499, 11.0545, 10.9598,
10.8909, 11.0094, 11.1975, 11.0877, 11.0699, 10.979, 10.9979, 11.0937, 10.8678, 11.1868,
10.8722, 11.2648, 10.6841, 10.7495, 11.4584, 10.9199, 10.9286, 11.033, 11.1509, 11.1947,
11.0106, 11.1257, 10.8433, 11.1338, 10.7524, 10.8526, 11.0493, 10.597, 10.9973, 10.7861,
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11.0847, 10.8598, 11.223, 11.3313, 10.9024, 11.3089, 10.8452, 10.8664, 10.8334, 10.8975,
11.0468, 11.2173, 11.0239, 10.8368, 11.0493, 10.9237, 10.918, 11.0671, 11.0288, 11.012, 10.9083,
11.0107, 10.9754, 11.0361, 10.9442, 10.937, 10.9837, 11.0678, 11.0104, 11.0802, 11.138, 11.1343,
11.233, 10.9613, 10.8688, 10.9826, 10.9072, 11.0593, 11.0793, 10.9636, 10.9343, 11.1419,
11.0331, 11.0585, 11.1074, 10.7297, 11.0861, 10.912, 11.0527, 10.9706, 10.9559, 11.0528,
11.0027, 10.8977, 11.055, 11.1279, 11.0371, 11.031, 10.7252, 11.0633, 11.0974, 10.9867, 11.0331,
11.2885, 11.0719, 10.9108, 11.0979, 10.8756, 10.8335, 10.9458, 10.8533, 10.764, 10.9341,
10.9585, 10.8499, 11.0327, 10.8729, 10.8633, 11.1118, 11.048, 11.0201, 10.8472, 11.0178,
10.9589, 11.0602, 10.907, 10.8949, 10.9728, 11.113, 11.0173, 11.1337, 11.2239, 11.2299, 11.3884,
10.9355, 10.7813, 10.971, 10.8453, 11.0989, 11.1321, 10.9393, 10.8905, 11.2364, 11.0551,
11.0976, 11.1791, 10.5495, 11.1434, 10.8534, 11.0878, 10.951, 10.9265, 11.088, 11.0045, 10.8295,
11.0916, 11.2131, 11.0517, 11.0618, 10.542, 11.1055, 11.1623, 10.9778, 11.0551, 11.4808,
11.1198, 10.8513, 11.1631, 10.7927, 10.7225, 10.9097, 10.7556, 10.6066, 10.8902, 10.9309,
10.7499, 11.0545, 10.9598, 10.8909, 11.0094, 11.1975, 11.0877, 11.0699, 10.979, 10.9979,
11.0937, 10.8678, 11.1868, 10.8722, 11.2648, 10.6841, 10.7495, 11.4584, 10.9199, 10.9286,
11.033, 11.1509, 11.1947, 11.0106, 10.8129, 11.0081, 11.0459, 10.8226, 10.7489, 10.826, 10.8297,
10.9924, 10.9841, 10.8828, 11.2469, 11.3166, 11.2008, 11.0108, 11.1888, 10.5604, 11.0617,
11.0435, 11.1598, 11.3963, 11.3186, 11.1028, 11.2122, 10.7515, 10.9777, 10.8467, 11.066,
11.1079, 10.8747, 10.5218, 10.728, 11.199, 11.0484, 10.9852, 11.0146, 10.6871, 10.8714, 11.0963,
10.5899, 11.0168, 11.1112, 11.2714, 10.7776, 10.8328, 10.9979, 10.8823, 11.1258, 11.0167,
11.2661, 10.5975, 11.0792, 10.803, 11.1096, 10.8933, 10.8039, 10.862, 11.155, 11.0348, 10.8638,
10.8003, 11.0052, 11.1861, 10.6124, 11.1677, 10.7151, 10.8308, 11.1227, 10.8344, 10.7221,
11.1693, 11.1531, 10.9457, 10.6226, 11.182, 12.9814, 10.9551, 10.8448, 10.929, 10.9746, 11.1786,
10.7273, 11.2538, 10.9407, 10.9384, 10.9705, 11.1674, 10.9389, 10.9401, 10.5495, 10.8874,
11.1389, 11.1938, 11.3401, 10.6438, 10.638, 10.9917, 10.9597, 11.0206, 11.1466, 10.8627,
11.0379, 10.8051, 11.071, 11.1218, 11.0396, 10.7285, 10.9696, 10.8148, 10.8622, 10.7173, 10.883,
11.2957, 10.9942, 10.9302, 10.9402, 10.9769, 10.863, 11.0585, 10.8016, 10.9085, 11.0896,
11.2086, 10.8859, 11.3244, 10.9459, 11.1096, 10.9465, 11.058, 11.263, 11.0074, 10.9767, 11.2681,
11.3725, 10.6351, 11.0652, 11.0658, 10.9647, 11.0405, 10.9944, 11.0491, 10.8887, 10.9601,
11.0163, 11.1109, 10.8141, 11.1597, 10.8715, 11.1227, 11.0286, 10.7767, 10.9594, 10.7802,
11.0001, 10.4311, 10.7798, 11.1456, 10.9557, 10.878, 11.0874, 10.8475, 10.9951, 10.8064,
10.9577, 11.1009, 10.9254, 11.0192, 10.7991, 10.8578, 11.2347, 11.2507, 10.7238, 11.2982,
10.8884, 11.0211, 11.1612, 10.5827, 10.9446, 10.9615, 10.9598, 11.3774, 11.0032, 10.8915,
11.2669, 11.1304, 11.4273, 10.9339, 12.9028, 11.2618, 11.1007, 10.9593, 11.1937, 11.2011,
10.9029, 10.8813, 11.1211, 10.9696, 10.7039, 11.1529, 11.0123, 11.0585, 11.2553, 11.0257,
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10.7572, 10.9479, 11.1193, 11.0781, 11.0455, 11.0687, 10.8114, 10.819, 11.0742, 10.9717,
11.0741, 10.7054, 11.0832, 10.9959, 11.0156, 11.0328, 11.1356, 11.2955, 11.2626, 12.9614,
11.2557, 11.2492, 10.7386, 10.8646, 10.969, 11.0307, 10.7536, 10.9946, 11.068, 11.3634, 11.0265,
10.8729, 10.8633, 11.1118, 11.048, 11.0201, 10.8472, 11.0178, 10.9589, 11.0602, 10.907, 10.8949,
10.9728, 11.113, 11.0173, 11.2299, 11.2239, 11.3884, 10.9355, 10.7813, 10.971, 10.8453, 11.0989,
11.1321, 10.9393, 10.8905, 11.2364, 10.8633, 11.1118, 11.048, 10.8729, 10.8633, 10.8729,
10.8633, 11.1118, 11.048, 11.0201, 10.8472, 11.0178, 10.9589, 11.0602, 10.907, 10.8949, 10.9728,
11.113, 11.0173, 11.1337, 11.2299, 11.2239, 11.3884, 10.9355, 10.7813, 10.971, 10.8453, 11.0989,
11.1321, 10.9393, 10.8905, 11.2364, 11.0551, 11.0976, 11.1791, 10.5495, 11.1434, 10.8534,
11.0878, 10.951, 10.9265, 11.088, 11.0045, 10.8295, 12.8962, 11.0916, 11.2131, 11.0517, 11.0618,
10.542, 11.1055, 11.1623, 10.9778, 11.0551, 11.4808, 11.1198, 10.8513, 11.1631, 10.7927,
10.7225, 10.9097, 10.7556, 10.6066, 10.8902, 10.9309, 10.7499, 11.0545, 10.9598, 10.8909,
11.0094, 11.1975, 11.0877, 11.0699, 10.979, 10.9979, 11.0937, 10.8678, 11.1868, 11.2648,
10.6841, 10.7495, 11.4584, 10.9199, 10.9286, 11.033, 11.1509, 11.1947, 11.0106, 11.1257,
10.8433, 11.1338, 10.7524, 10.8526, 11.0493, 10.597, 10.9973, 10.7861, 11.0847, 10.8598, 11.223,
11.3313, 10.9024, 11.3089, 10.8452, 10.8664, 10.8334, 10.8975, 11.0468, 11.2173, 11.0239,
10.8368, 11.1035, 10.6148, 11.1808, 11.527, 11.2515, 11.0507, 11.371, 11.0639, 11.008, 11.1214,
10.8646, 10.888, 10.8384, 10.9414, 10.8627, 10.7706, 10.764, 11.2153, 10.9716, 11.2496, 11.1754,
10.7715, 10.9973, 10.9763, 11.1537, 10.7895, 11.0889, 11.1956, 10.6112, 11.2862, 11.3384,
10.928, 10.7278, 10.9038, 10.9277, 11.2713, 11.0275, 10.8674, 11.0072, 11.188, 10.9142, 11.3398,
11.0197, 11.3555, 10.8548, 10.9171, 11.2271, 11.1266, 11.0543, 10.9913, 10.8547, 10.8636,
10.8942, 11.0895, 11.1589, 11.1784, 10.7056, 11.0746, 10.9042, 11.0579, 10.8034, 11.243,
10.9829, 11.0816, 11.0161, 11.1117, 10.6019, 11.0125, 10.8739, 11.0728, 11.0549, 10.7944,
11.181, 10.8401, 11.2281, 10.8848, 11.0277, 11.1836, 11.1825, 10.9358, 11.0672, 11.16, 10.7664,
11.3933, 11.2336, 10.8704, 11.0606, 10.8548, 11.0332, 10.9867, 11.2529, 10.577, 10.8596,
10.8649)

x3=c(10.8935, 11.3918, 10.9881, 11.2073, 11.0651, 10.8172, 11.2491, 11.1337, 10.9649, 10.9215,
11.1982, 10.9361, 11.2351, 10.9928, 11.1244, 11.039, 10.8935, 11.3918, 10.9881, 11.2073,
11.0651, 10.8172, 11.2491, 11.1337, 10.9751, 11.3226, 11.1008, 10.886, 11.322, 11.0825, 11.078,
11.2885, 10.788, 11.0259, 11.01, 11.327, 11.1858, 11.0938, 10.7898, 11.5537, 11.3752, 10.8782,
10.7995, 11.1596, 11.1987, 10.9171, 10.8935, 11.3918, 10.8935, 10.8935, 11.3918, 10.9881,
11.2073, 11.0651, 10.8172, 11.2491, 11.1337, 10.9649, 10.9215, 11.1982, 11.2346, 10.996,
11.1614, 10.7345, 11.0888, 11.012, 10.9379, 11.4326, 11.3752)

x4=c(12.8658, 12.719, 12.8397, 13.0038, 12.7778, 12.8582, 12.9656, 12.9638, 12.9753, 12.8659,
12.6105, 13.2491, 13.0622, 13.0674, 13.0036, 12.7207, 13.3374, 12.968, 13.2773, 13.0602, 13.242,



44

13.0036, 12.6768, 13.4141, 12.7964, 12.7666, 12.9566, 13.0861, 13.0675, 13.1139, 12.8028,
13.1143, 13.1305, 12.8314, 12.9064, 12.9169, 12.933, 12.9872, 12.7731, 13.1539, 13.3243,
12.5898, 12.8782, 13.2879, 13.0632, 12.8157, 12.9913, 13.0009, 13.0313, 12.936, 12.9348,
13.2809, 13.4724, 12.995, 13.0629, 12.9103, 12.7519, 13.011, 13.0363, 12.8034, 12.9892, 13.1956,
12.9723, 12.9115, 13.0418, 12.7983, 13.4563, 13.0568, 12.8555, 12.8504, 13.2911, 12.7878,
13.1572, 12.9651, 13.0178, 13.1733, 13.2807, 13.0981, 12.6475, 12.8598, 13.1456, 12.7545,
13.0633, 13.0501, 12.8392, 13.1966, 13.4276, 13.3546, 12.681, 12.8661, 12.8577, 13.424, 13.1339,
13.1513, 12.7468, 13.1374, 12.869, 12.9162, 12.8893, 13.2794, 12.8737, 12.9459, 12.7792,
12.9967, 12.9104, 12.9038, 13.292, 13.3455, 12.9079, 13.1089, 12.8491, 12.9083, 12.8613,
13.4206, 13.2134, 13.2544, 13.1606, 13.1335, 13.02, 13.0321, 13.0625, 12.909, 12.7836, 13.0816,
13.3181, 13.0165, 13.0717, 12.8996, 13.3665, 12.9687, 13.1295, 13.3996, 12.3975, 13.2334,
13.1926, 13.23, 12.8819, 12.9742, 12.9296, 12.9842, 13.2086, 13.0498, 13.1418, 13.0028, 13.3366,
13.0455, 12.8193, 12.9787, 13.4531, 13.2527, 12.8392, 13.1085, 13.0174, 12.9547, 12.8368,
13.0121, 13.2263, 13.0316, 12.9534, 12.8784, 12.9335, 13.0035, 12.8943, 12.9266, 12.9633,
12.9839, 13.0061, 12.915, 12.7664, 13.1368, 13.0117, 12.9761, 12.8709, 13.0109, 13.2732,
12.9587, 13.2003, 13.0749, 13.1, 13.019, 12.8305, 12.837, 13.2499, 13.0501, 12.9149, 12.8542,
12.9708, 13.0314, 13.0225, 12.8671, 13.0444, 13.0343, 12.9145, 12.9041, 12.9668, 12.928,
13.0286, 12.8828, 13.078, 13.1593, 12.8165, 12.9004, 13.1708, 13.0137, 12.9555, 13.0133,
12.9945, 13.01, 12.9831, 12.9841, 13.1342, 13.2338, 13.0174, 13.0495, 12.9667, 12.9032, 12.967,
12.96, 12.8903, 12.9287, 13.0458, 12.9523, 12.8964, 13.0303, 12.9222, 13.2626, 13.0254, 12.8658,
12.719, 12.8397, 13.0038, 12.7778, 12.8582, 12.9656, 12.9638, 12.9753, 12.8659, 12.6105,
13.2491, 13.0622, 13.0674, 13.0036, 12.7207, 13.3374, 12.968, 13.2773, 13.0602, 13.242, 13.0036,
12.6768, 13.4141, 12.7964, 12.7666, 12.9566, 13.0861, 13.0675, 13.1139, 12.8028, 13.1143,
13.1305, 12.8314, 12.9064, 12.9169, 12.933, 12.9872, 12.7731, 13.1539, 13.3243, 12.5898,
12.8782, 13.2879, 13.0632, 12.8157, 12.9913, 13.0009, 13.0313, 12.936, 12.9348, 13.2809,
13.4724, 12.995, 13.0629, 12.9103, 12.7519, 13.011, 13.0363, 12.8034, 12.9892, 13.1956, 12.9723,
12.9115, 13.0418, 12.7983, 13.4563, 13.0568, 12.8555, 12.8504, 13.2911, 12.7878, 13.1572,
12.9651, 13.0178, 13.1733, 13.2807, 13.0981, 12.6475, 12.8598, 13.1456, 12.7545, 13.0633,
13.0501, 12.8392, 13.1966, 13.4276, 13.3546, 12.681, 12.8661, 12.8577, 13.424, 13.1339, 13.1513,
12.7468, 13.1374, 12.869, 12.9162, 12.8893, 13.2794, 12.8737, 12.9459, 12.7792, 12.9967,
12.9104, 12.9038, 13.292, 13.3455, 12.9079, 13.1089, 12.8491, 12.9083, 12.8613, 13.4206,
13.2134, 13.2544, 13.1606, 13.1335, 13.245, 13.1103, 13.2115, 12.7621, 13.0381, 12.9419,
13.0759, 12.8963, 13.11, 12.9161, 10.7489, 13.2907, 12.9348, 12.9212, 13.0349, 12.8884, 13.0094,
13.1072, 13.2222, 12.9464, 12.845, 12.7293, 13.0937, 13.271, 12.881, 13.5624, 12.931, 13.2505,
13.2369, 12.9642, 13.0227, 13.3479, 12.8111, 12.6983, 13.8248, 12.9354, 12.8927, 12.8754,
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13.3525, 12.83, 12.8646, 12.6306, 12.9759, 13.3421, 13.1563, 13.0431, 12.8409, 13.1136, 12.889,
12.9854, 13.0907, 13.1639, 12.9095, 13.425, 13.0978, 13.0083, 13.0186, 13.3697, 13.4355,
13.2799, 13.326, 12.9943, 12.9644, 12.8198, 12.8805, 13.3256, 13.1641, 13.157, 12.9555, 13.2593,
13.0181, 13.1269, 13.1609, 12.8604, 13.2396, 13.1843, 13.0064, 13.1873, 12.8663, 13.1568,
13.4048, 12.8525, 13, 13.1451, 13.4233, 13.0951, 13.0307, 13.4713, 13.3589, 12.8234, 13.7813,
12.9023, 12.9964, 13.2262, 12.893, 13.096, 13.1014, 12.9145, 12.8792, 12.9691, 12.8926, 12.907,
12.7613, 12.9819, 12.9277, 13.0474, 13.172, 13.0663, 13.1714, 13.0247, 12.75, 12.9152, 12.7123,
12.8163, 13.187, 13.2193, 13.0053, 12.9055, 12.8197, 12.8933, 12.7616, 12.9677, 12.8442,
13.0284, 13.1449, 12.9578, 12.7083, 13.0558, 13.0696, 12.8835, 13.4553, 12.9422, 13.2172,
12.9787, 13.2588, 12.7882, 13.2691, 13.1625, 13.3546, 13.2545, 12.9248, 13.0909, 12.9616,
13.3444, 13.1413, 13.0977, 12.8781, 13.0041, 12.8011, 13.0646, 13.3956, 12.9842, 13.0686,
12.7964, 13.0232, 12.8809, 13.2665, 13.1934, 13.1255, 13.0559, 13.1665, 13.2849, 13.0923,
13.0874, 13.1776, 13.1405, 12.9497, 12.8549, 13.669, 12.883, 12.8115, 12.8806, 13.2194, 12.8382,
12.815, 13.0723, 13.2893, 13.5675, 12.9586, 12.9657, 12.8887, 12.8194, 12.8597, 13.1122,
13.2309, 13.0577, 13.0183, 13.3127, 13.3083, 13.076, 13.0726, 12.8541, 13.3294, 13.1463,
12.9336, 13.2281, 13.0689, 12.9275, 12.9673, 12.9249, 13.3364, 13.1065, 12.9511, 12.5605,
12.8171, 13.1047, 12.9283, 12.9389, 13.0947, 13.0947, 13.2677, 13.3384, 12.821, 12.7538,
13.1265, 13.2985, 13.115, 13.2933, 12.852, 13.0353, 13.0804, 13.0101, 13.0757, 12.673, 12.9265,
13.0361, 12.9058, 13.1625, 12.9114, 13.0839, 13.1047, 12.74, 12.9643, 13.2808, 12.6263, 13.0887,
13.0181, 13.2891, 12.9516, 13.0382, 12.5578, 13.0641, 12.9093, 13.1997, 13.0912, 13.0148,
13.1838, 13.0585, 12.9186, 13.1237, 13.0377, 13.3028, 13.0908, 13.4197, 12.9129, 12.9282,
13.1758, 12.7643, 13.4544, 12.5782, 13.2615, 13.0873, 13.248, 12.8016, 13.03, 13.0397, 12.7619,
13.2674, 13.3178, 13.3655, 13.3037, 12.9611, 13.0072, 12.9378, 13.1407, 12.9426, 12.9584,
13.0134, 13.2436, 12.9694, 13.352, 12.8324, 13.2011, 13.2011, 13.1306, 12.7868, 12.9982, 13.07,
12.8903, 13.3143, 13.1483, 13.1467, 13.033, 12.5444, 13.1647, 12.7057, 12.5727, 12.6609,
12.8855, 13.1198, 12.8556, 12.9116, 12.9702, 13.1386, 12.9965, 13.0916, 12.9477, 13.0565,
13.123, 13.0502, 13.202, 12.8803, 13.3841, 13.0954, 13.0829, 13.0659, 13.1158, 13.2423, 12.7506,
12.8326, 12.761, 12.9678, 13.2126, 12.7712, 12.9004, 12.9675, 13.0972, 13.0853, 13.3117,
13.0203, 13.0938, 13.1941, 13.1722, 13.1334, 12.6468, 13.1292, 13.0271, 13.2585, 12.8528,
13.0444, 13.3216, 12.8658, 12.719, 12.8397, 13.0038, 12.7778, 12.8582, 12.9656, 12.9638,
12.9753, 12.8659, 12.6105, 13.2491, 13.0622, 13.0674, 13.0036, 12.7207, 13.3374, 12.968,
13.2773, 13.0602, 13.242, 13.0036, 12.6768, 13.4141, 12.7964, 12.7666, 12.9566, 13.0861,
13.0675, 13.1139, 13.1143, 13.1305, 12.8314, 12.8658, 12.719, 13.0038, 12.7778, 12.8582,
12.8658, 12.719, 12.8397, 13.0038, 12.7778, 12.8582, 12.9656, 12.9638, 12.9753, 12.8659,
12.6105, 13.0622, 13.0674, 13.0036, 12.7207, 13.3374, 12.968, 13.2773, 13.0602, 13.242, 13.0036,
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12.6768, 13.4141, 12.7964, 12.7666, 12.9566, 13.0861, 13.0675, 13.1139, 12.8028, 13.1143,
13.1305, 12.8314, 12.9064, 12.9169, 12.933, 12.9872, 12.7731, 13.1539, 13.3243, 12.5898,
12.8782, 13.2879, 12.8157, 12.9913, 13.0009, 13.0313, 12.936, 12.9348, 13.2809, 13.4724, 12.995,
13.0629, 12.9103, 12.7519, 13.011, 13.0363, 12.8034, 12.9892, 13.1956, 12.9723, 12.9115,
13.0418, 12.7983, 13.0568, 12.8555, 12.8504, 13.2911, 12.7878, 13.1572, 12.9651, 13.0178,
13.1733, 13.2807, 13.0981, 12.6475, 12.8598, 13.1456, 12.7545, 13.0633, 13.0501, 12.8392,
13.1966, 13.4276, 13.3546, 12.681, 12.8661, 12.8577, 13.424, 13.1339, 13.1513, 12.7468, 13.1374,
12.869, 12.9162, 12.8893, 13.2794, 12.8737, 12.7792, 12.9967, 12.9104, 13.3455, 13.292, 12.9079,
13.1089, 12.8491, 12.9083, 12.8613, 13.4206, 13.2134, 13.2544, 13.1606, 13.1335, 13.02, 13.0321,
13.0625, 12.909, 12.7836, 13.0816, 13.3181, 13.0165, 13.0717, 12.8996, 13.3665, 12.9687,
13.1295, 13.3996, 12.3975, 13.2334, 13.1926, 13.23, 12.8819, 12.9742, 12.9296, 12.9842, 13.2086,
13.0498, 13.1418, 13.0028, 13.3366, 13.0455, 12.8193, 12.9787, 13.4531, 13.2527, 12.8392,
13.1085, 13.0174, 12.9547, 12.8368, 13.0121, 13.2263, 13.1527, 13.048, 12.8025, 13.2134,
13.1759, 13.0923, 13.1509, 13.2078, 12.9359, 13.0412, 12.8202, 13.1842, 12.7146, 13.1323,
13.0589, 13.0606, 12.9623, 13.3547, 13.4894, 12.9786, 12.8935, 12.8957, 13.2678, 13.2626,
12.8947, 12.857, 12.8991, 13.0333, 12.6932, 12.6801, 12.9961, 13.0882, 13.2082, 12.945, 12.9006,
12.8529, 13.1238, 12.8151, 12.7873, 12.994, 13.2356, 13.1438, 13.1943, 13.0953, 13.2186, 13.307,
13.2829, 13.0355, 12.8719, 12.8209, 12.888, 13.1137, 13.0091, 12.5758, 13.0052, 13.1146,
12.9833, 13.0688, 12.9594, 13.474, 13.0379, 12.9545, 12.9835, 12.7983, 13.1588, 12.6617,
13.2364, 12.8683, 12.911, 13.3744, 12.9651, 12.5867, 13.0179, 13.0521, 12.9942, 12.9998, 13.078,
13.0505, 12.9217, 12.8152, 12.8467, 13.0101, 12.7172, 13.4635, 13.4018, 12.8048, 12.9275,
13.3567, 13.2303, 13.2013, 12.9736, 13.136, 12.9287, 13.012, 12.7756, 12.7883, 12.9113, 12.9224,
12.9185, 12.9444, 13.1185, 12.7521, 12.9179, 13.2357, 13.4216, 13.3006, 12.9401, 12.8759,
12.7588, 13.4067, 13.0297, 13.047, 12.9534, 12.814, 12.9271, 12.8375, 12.9332, 13.049, 13.2368,
13.1545, 13.0898, 13.1103, 13.0083, 13.4004, 13.246, 13.021, 13.016, 12.9521, 13.2133, 13.2185,
12.9271, 12.8323, 12.8896, 13.0619, 13.0388, 13.5479, 13.347, 12.9519, 13.275, 12.9288, 13.1176,
12.8303, 13.0871, 12.9955, 12.8601, 13.1205, 13.1179, 12.9481, 13.0601, 13.244, 13.2155,
13.0574, 13.1061)

x5=c(12.3737, 12.1349, 11.9272, 12.1632, 12.1242, 11.9842, 12.3756, 11.9266, 12.0622, 11.6792,
11.8263, 11.9755, 11.9399, 11.7823, 11.9501, 11.7833, 11.7636, 12.4417, 12.1345, 12.0285,
11.8112, 12.0758, 12.2256, 11.9302, 11.9574, 12.0792, 12.0925, 11.6803, 11.9286, 11.8781,
12.0194, 12.2242, 12.0809, 11.9563, 12.0979, 12.0745, 11.9905, 12.2254, 11.9559, 12.0373,
11.8075, 11.8958, 11.9853, 11.964, 11.8694, 11.9701, 11.87, 11.8581, 12.265, 12.3737, 12.1349,
11.9272, 12.1632, 12.1242, 11.9842, 12.3756, 11.9266, 12.0622, 11.6792, 11.8263, 11.9755,
11.7823, 11.9501, 11.7833, 11.7636, 12.4417, 12.1345, 12.0285, 11.8112, 12.0758, 12.2256,
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11.9302, 12.0186, 12.1608, 12.064, 11.783, 12.5565, 12.07, 12.1784, 11.8946, 11.9465, 11.9777,
12.1729, 11.8668, 12.8628, 11.8369, 12.3172, 11.9842, 11.8217, 12.2939, 12.3655, 12.074, 11.908,
12.1638, 11.779, 11.9701, 12.3971, 12.0227, 11.8606, 12.0192, 11.7772, 11.9528, 12.1945, 11.74,
11.8964, 12.01, 11.9827, 11.9295, 12.1172, 12.1991, 11.6224, 11.9446, 12.0235, 12.0343, 11.9295,
12.1453, 11.8844, 12.0584, 11.7293, 12.1074, 11.8991, 11.8959, 11.7497, 11.7476, 11.946,
12.2115, 11.9238, 11.8363, 12.0348, 11.895, 12.2516, 11.8024, 11.9903, 12.3455, 12.1066,
11.8021, 11.8173, 11.9341, 12.0964, 12.17, 11.9617, 11.9563, 11.8522, 12.2025, 12.269, 11.9133,
11.8883, 12.4596, 12.0271, 11.9378, 12.0068, 11.8895, 11.8073, 12.0332, 11.7156, 12.0866,
12.0912, 11.9723, 12.0262, 12.2815, 12.0963, 12.5079, 12.1005, 12.0356, 11.8377, 12.1655,
12.1036, 11.6293, 12.0354, 12.2169, 12.0202, 12.1978, 11.7989, 12.3737, 12.1349, 11.9272,
11.1337, 12.1632, 12.1242, 11.9842, 12.3737, 12.3737, 12.1349, 11.9272, 12.1632, 12.1242,
11.9842, 12.3756, 11.9266, 12.0622, 11.6792, 11.8263, 11.9755, 11.9399, 11.7823, 11.9501,
11.7833, 11.7636, 12.4417, 12.1345, 12.0285, 11.8112, 10.8722, 12.0758, 12.2256, 11.9302,
11.9574, 12.0792, 12.0925, 11.6803, 11.9286, 11.8781, 12.0194, 12.2015, 12.0317, 12.294,
12.0063, 11.6681, 12.3034, 11.7354, 11.9892, 12.459, 12.5413, 12.1453, 12.0674, 11.8235, 11.879,
12.1935, 11.8321, 12.0809, 12.0242, 12.1039, 11.8898, 12.2823, 11.768, 12.0679, 11.8571, 12.048,
11.8466, 12.2597, 11.754, 12.2199, 11.9233, 12.3502, 11.7575, 11.7146, 12.2368, 11.9061, 11.39,
11.8924, 11.8333)

boxplot(x1, x2, x3, x4, x5, range=0, col=rainbow(5), names=c("1221", "1211", "1122", "1131",
"2121"), main = "Graph of function 3000", xlab = "Nabor")
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JIOIATOK ]I

Bizyamizartis po3B’s3kiB 3aaa4i po3noaury ais 50% sigxuinenns 11 4000 3amyckiB

x1=c(13.4005, 13.0277, 13.0078, 13.0145, 12.8115, 13.0506, 12.8017, 13.1465, 12.8523, 12.8633,

13.2672,
12.9994,
13.1868,
12.8084,
13.5094,
13.0134,
13.2368,
13.2213,
13.4228,
13.2402,
13.2365,
13.0919,
13.0047,
12.9872,
13.1071,
12.9597,
12.9932,
13.2098,
13.0539,
13.0078,
13.3222,
12.7477,
12.7092,
12.8422,
12.9493,
13.4659,
13.0198,
13.1514,
12.9222,

13.2832, 13.3222, 12.9787, 12.9048, 12.6344, 13.0995, 12.8884, 13.2581, 13.2562,
12.5907, 12.7477, 13.1785, 12.8607, 13.2332, 13.1919, 13.4088, 13.2396, 13.0814,
12.7051, 12.7092, 13.0735, 12.8156, 12.9328, 13.0296, 13.062, 13.0919, 13.5076,
13.1078, 12.8422, 12.6499, 12.9886, 12.9576, 13.3192, 12.8146, 13.1881, 12.976, 12.733,
13.3787, 12.9493, 13.3497, 12.8962, 13.0966, 12.6369, 13.2491, 13.2175, 13.161,
12.9392, 13.4659, 12.6799, 13.0899, 13.0544, 13.1918, 12.9549, 12.9864, 12.8732,
13.176, 13.0198, 13.42, 12.4928, 13.2193, 12.8577, 12.6627, 13.6162, 13.1671, 12.85,
12.786, 12.9494, 13.1514, 12.8452, 12.8361, 13.2492, 13.184, 13.2804, 13.1072, 13.132,
12.9342, 13.0984, 12.9222, 12.7772, 12.8874, 13.0259, 13.0227, 13.2256, 12.9929,
13.0871, 12.8618, 12.9051, 13.2264, 13.1072, 12.905, 13.0734, 12.9185, 12.8156,
12.9627, 12.9495, 13.0033, 13.3343, 13.1526, 13.039, 12.8332, 12.9235, 13.1222,
13.193, 13.2136, 13.2323, 13.0821, 13.0669, 13.1591, 13.4222, 13.1741, 13.2403,
13.0087, 12.8869, 13.0304, 12.881, 13.0879, 12.9114, 12.918, 13.1603, 13.1699, 13.1933,
12.9429, 12.7806, 13.0597, 13.0358, 12.933, 13.1548, 13.1537, 12.7544, 12.8486,
12.9164, 13.1399, 13.1151, 13.2453, 13.1438, 13.0488, 13.1121, 12.8255, 12.8893,
13.0178, 13.0372, 13.0569, 13.0551, 13.3046, 12.885, 13.0647, 12.9053, 12.7899,
12.9745, 13.1915, 12.8887, 12.9856, 13.1129, 12.8398, 13.3056, 13.2272, 12.9696,
12.9377, 13.058, 12.7821, 13.1494, 13.1305, 13.0966, 12.9635, 13.008, 13.2795, 12.808,
13.0326, 13.1151, 12.9729, 12.9919, 12.9239, 13.1421, 13.1056, 13.4005, 13.0277,
13.0145, 12.8115, 13.0506, 12.8017, 13.1465, 12.8523, 12.8633, 13.2672, 13.2832,
12.9787, 12.9048, 12.6344, 13.0995, 12.8884, 13.2581, 13.2562, 12.9994, 12.5907,
13.1785, 12.8607, 13.2332, 13.1919, 13.4088, 13.2396, 13.0814, 13.1868, 12.7051,
13.0735, 12.8156, 12.9328, 13.0296, 13.062, 13.0919, 13.5076, 12.8084, 13.1078,
12.6499, 12.9886, 12.9576, 13.3192, 12.8146, 13.1881, 12.976, 12.733, 13.5094, 13.3787,
13.3497, 12.8962, 13.0966, 12.6369, 13.2491, 13.2175, 13.0134, 13.161, 12.9392,
12.6799, 13.0899, 13.0544, 13.1918, 12.9549, 12.9864, 12.8732, 13.2368, 13.176,
13.42, 12.4928, 12.8577, 12.6627, 13.6162, 13.1671, 12.85, 13.2213, 12.786, 12.9494,
12.8452, 12.8361, 13.2492, 13.184, 13.2804, 13.1072, 13.132, 13.4228, 12.9342, 13.0984,
12.7772, 12.8874, 13.0259, 13.0227, 13.2256, 12.9929, 13.2402, 13.0871, 13.2193,
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12.8691, 13.2397, 12.6639, 12.8963, 13.2733, 13.2733, 13.2449, 13.2596, 13.1357, 12.991,
12.8679, 13.153, 12.9667, 13.11, 12.5669, 12.8177, 13.0399, 12.9389, 12.9762, 13.1307, 13.0277,
12.8593, 13.0461, 12.8112, 13.2515, 12.8831, 12.8379, 13.4078, 12.7147, 12.9507, 12.6533,
13.0857, 12.7521, 13.1403, 12.932, 12.9342, 13.0626, 13.2439, 12.9646, 13.0931, 13.2024, 13.411,
13.4029, 12.938, 13.3463, 12.844, 10.728, 12.9507, 13.1252, 13.0635, 13.1357, 13.1373, 13.0958,
12.9742, 13.1675, 13.216, 13.1326, 12.9658, 13.0436, 12.847, 10.9705, 12.5558, 12.7733, 12.8707,
13.205, 13.0054, 13.0955, 13.1727, 12.7827, 13.1454, 13.1885, 13.2526, 13.2856, 13.1135,
13.2668, 12.9477, 129116, 12.761, 13.3304, 12.8891, 12.8647, 13.2227, 13.1483, 12.8582,
13.0864, 12.8194, 12.771, 12.9252, 12.9968, 12.6742, 12.8696, 13.3066, 13.0189, 12.8801,
13.1774, 13.2659, 12.8542, 12.9347, 13.1874, 13.2927, 12.971, 13.0855, 12.935, 12.8662, 13.2425,
13.1321, 13.2263, 13.2591, 13.1258, 13.1531, 13.3708, 12.997, 13.0191, 12.7972, 12.8709,
12.8346, 13.2648, 13.2106, 12.772, 13.1207, 13.0772, 12.9948, 13.1031, 12.8181, 12.8708,
13.4319, 13.0626, 13.0543, 13.1125, 12.964, 13.2056, 12.9819, 13.1697, 12.9194, 12.9642,
12.7182, 13.0738, 12.9879, 13.6641, 13.0287, 13.1763, 12.6679, 13.4097, 12.9774, 13.0488,
13.1282, 13.4296, 12.9289, 13.1776, 12.8351, 13.0935, 13.1062, 12.6431, 12.9707, 13.1961,
13.0948, 13.2846, 13.0859, 12.6034, 13.2148, 13.0398, 13.1687, 13.1545, 13.275, 12.9223,
12.9749, 12.7835, 12.6687, 13.2574, 13.2574, 13.1887, 12.8141, 13.1254, 12.9498, 12.7531,
12.8475, 12.8549, 13.0599, 13.1078, 13.1064, 13.1805, 12.8245, 12.8652, 13.2976, 12.671, 13.029,
13.2412, 12.9291, 12.7959, 12.8871, 12.9411, 12.5854, 13.2148, 13.1729, 10.8772, 13.1474,
13.1417, 12.8882, 12.957, 13.1679, 12.946, 12.9313, 12.9351, 13.0523, 12.7904, 13.0448, 13.3319,
13.2574, 13.1918, 13.1305, 13.058, 13.0179, 12.8522, 13.0568, 13.1041, 13.116, 12.9845, 13.236,
13.3203, 12.8866, 12.9194, 12.5912, 12.8735, 12.8146, 13.0954, 13.4676, 13.0267, 13.294, 13.079,
12.8982, 13.0816, 13.1303, 13.0897, 12.726, 13.0586, 13.1693, 13.0506, 13.1288, 12.598, 13.0274,
13.3643, 12.7959, 13.1651, 13.3977, 13.2226, 13.2336, 13.0699, 13.1562, 13.1154, 13.0302,
13.1881, 13.1188, 13.4356, 12.9563, 12.9681, 12.9106, 13.796, 13.5191, 13.0022, 13.0571,
13.3271, 12.8585, 13.0107, 13.1015, 13.1502, 13.2197, 12.7524, 12.8721, 12.843, 13.3526,
13.1453, 12.8695, 12.6292, 13.1607, 13.2247, 13.0674, 13.1004, 12.883, 13.0398, 13.2626, 13.047,
12.9978, 13.2052, 12.8278, 13.0879, 13.1628, 12.898, 12.7315, 13.1326, 12.7519, 13.3305,
13.1557, 12.7977, 13.0781, 13.2933, 13.1218, 13.1767, 13.137, 12.7632, 12.9528, 13.4478,
13.2079, 13.0972, 13.0558, 13.0709, 13.4005, 13.0277, 13.0078, 13.0145, 12.8115, 13.0506,
12.8017, 13.1465, 12.8523, 12.8633, 13.2672, 13.2832, 13.3222, 12.9787, 12.9048, 12.6344,
13.0995, 12.8884, 13.2581, 13.2562, 12.9994, 12.5907, 10.9728, 12.7477, 13.1785, 12.8607,
13.2332, 13.1919, 13.4088, 13.2396, 13.0814, 13.1868, 12.7051, 12.7092, 13.0735, 12.9328,
13.0296, 13.062, 13.0919, 13.5076, 12.8084, 13.4005, 10.8729, 13.0277, 13.0078, 13.0145,
13.0506, 12.8017, 13.1465, 13.4005, 13.0277, 13.4005, 13.0277, 13.0078, 13.0145, 12.8115,
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13.0506, 12.8017, 13.1465, 12.8523, 12.8633, 13.2832, 13.3222, 12.9787, 12.9048, 12.6344,
13.0995, 12.8884, 13.2581, 13.2562, 12.9994, 12.5907, 12.7477, 13.1785, 12.8607, 13.2332,
13.1919, 13.4088, 13.2396, 13.0814, 12.7051, 12.7092, 13.0735, 12.8156, 12.9328, 13.0296,
13.062, 13.0919, 13.5076, 12.8084, 13.1078, 12.8422, 12.6499, 12.9886, 12.9576, 13.3192,
12.8146, 13.1881, 12.976, 12.733, 13.5094, 13.3787, 12.9493, 13.3497, 13.0966, 12.6369, 13.2491,
13.2175, 13.161, 13.0134, 12.9392, 13.4659, 12.6799, 13.0899, 13.0544, 13.1918, 12.9549,
12.9864, 12.8732, 13.2368, 13.176, 13.0198, 13.42, 12.4928, 13.2193, 12.8577, 12.6627, 13.6162,
13.1671, 12.85, 13.2213, 12.786, 12.9494, 13.1514, 12.8452, 12.8361, 13.2492, 13.184, 13.2804,
13.1072, 13.132, 13.4228, 12.9342, 13.0984, 12.9222, 12.7772, 12.8874, 13.0259, 13.0227,
13.2256, 12.9929, 13.2402, 13.0871, 12.8618, 12.9051, 13.2264, 13.1072, 12.905, 13.0734,
12.9185, 12.8156, 13.2365, 13.0033, 12.9495, 13.3343, 13.1526, 12.8332, 12.9235, 13.1222,
13.0919, 13.193, 13.2136, 13.2323, 13.0821, 13.0669, 13.1591, 13.4222, 13.1182, 13.4646,
13.2591, 13.3346, 12.9203, 12.9748, 12.8751, 13.1996, 12.6042, 12.9269, 12.5274, 13.2296,
12.9195, 12.9324, 12.9348, 12.7287, 12.8577, 13.185, 12.8309, 13.1848, 12.9901, 13.4604,
12.9134, 13.2213, 13.0779, 13.1357, 13.0823, 13.0692, 12.8358, 13.5376, 13.142, 12.8209,
12.9221, 13.0858, 13.0463, 13.0992, 12.8828, 13.097, 13.0792, 12.9583, 12.9457, 12.9095, 13.168,
12.8798, 12.9133, 12.9332, 12.7806, 11.099, 12.7714, 13.1686, 12.872, 13.0665, 13.1387, 13.2276,
13.1701, 12.9288, 13.0771, 12.8944, 12.8894, 13.1535, 12.9794, 13.1584, 13.2317, 12.8793,
13.0695, 13.0276, 13.2011, 13.3693, 13.1433, 13.128, 12.6245, 12.709, 13.0695, 12.8937, 13.315,
13.2762, 12.9076, 12.9048, 12.9501, 12.8239, 13.0856, 13.1022, 13.1267, 12.6205, 12.926,
13.0287, 12.9462, 13.1263, 13.21, 12.9312, 12.7017, 13.0863, 12.7681, 12.9912, 12.7781, 12.9831,
13.0628, 12.9937, 12.9468, 13.0566, 12.7831, 13.2936, 13.1741, 13.0558, 13.0951, 13.1373,
12.9797, 13.0191, 12.9782, 13.4259, 13.2221, 13.0448, 13.0373, 13.1326, 13.0782, 12.8792,
12.915, 12.8309, 12.9562, 12.8363, 13.0015, 13.0545, 13.149, 13.6601, 13.2829, 13.0904, 13.0236,
13.1166, 12.7675, 12.5084, 13.0639, 12.7751, 12.8819, 13.6508, 13.1727, 12.8982, 12.6948,
13.4098, 13.173, 13.2201, 13.1485, 13.1374, 12.8367, 13.2794, 12.8406, 12.9738, 13.4005,
13.0277, 13.0078, 13.0145, 12.8115, 13.0506, 12.8017, 13.1465, 12.8523, 12.8633, 13.2672,
13.2832, 13.3222, 12.9787, 12.9048, 12.6344, 13.0995, 12.8884, 13.2581, 13.2562, 12.9994,
12.5907, 12.7477, 13.1785, 12.8607, 13.2332, 13.1919, 13.4088, 13.2396, 13.0814, 13.1868,
12.7051, 12.7092, 13.0735, 12.8156, 12.9328, 13.0296, 13.062, 13.0919, 13.5076, 12.8084,
13.1078, 12.8422, 12.6499, 12.9886, 12.9576, 13.3192, 12.8146, 13.1881, 12.976, 12.733, 13.5094,
13.3787, 12.9493, 13.3497, 12.8962, 13.0966, 12.6369, 13.2491, 13.2175, 13.161, 13.0134,
12.9392, 13.4659, 13.4005, 13.0277, 13.0078, 13.0145, 12.8115, 13.0506, 12.8017, 13.1465,
12.8523, 12.8633, 13.2672, 13.2832, 13.3222, 12.9787, 12.9048, 12.6344, 13.0995, 12.8884,
13.2581, 13.2562, 12.9994, 12.5907, 12.7477, 13.1785, 12.8607, 13.2332, 13.1919, 13.4088,
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13.2396, 13.0814, 13.1868, 12.7051, 12.7092, 13.0735, 12.8156, 12.9328, 13.0296, 13.062,
13.0919, 13.5076, 12.8084, 13.4005, 13.0277, 13.0078, 13.0145, 12.8115, 13.0506, 12.8017,
13.1465, 12.8523, 12.8633, 13.2672, 13.2832, 13.3222, 12.9787, 12.9048, 12.6344, 13.0995,
12.8884, 13.2581, 13.2562, 12.9994, 12.5907, 11.9272, 12.7477, 13.1785, 12.8607, 13.2332,
13.1919, 13.4088, 13.2396, 13.0814, 13.1868, 12.7051, 12.7092, 13.0735, 12.8156, 12.9328,
13.0296, 13.062, 13.0919, 13.5076, 13.1078, 12.8422, 12.6499, 12.9886, 12.9576, 13.3192,
12.8146, 13.1881, 12.976, 12.733, 13.5094, 13.3787, 12.9493, 13.3497, 12.8962, 13.0966, 12.6369,
13.2491, 13.2175, 13.161, 13.0134, 12.9392, 13.4659, 12.6799, 13.0899, 13.0544, 13.1918,
12.9549, 12.9864, 12.8732, 13.2368, 13.176, 13.0198, 13.42, 12.4928, 13.2193, 12.8577, 12.6627,
13.6162, 13.1671, 12.85, 13.2213, 12.786, 12.9494, 13.1514, 12.8452, 12.8361, 13.2492, 13.184,
13.2804, 13.1072, 13.132, 13.4228, 12.9342, 13.0984, 12.9222, 12.7772, 12.8874, 13.0259,
13.0227, 13.2256, 12.9929, 13.2402, 13.0871, 12.8618, 12.9051, 13.2264, 13.1072, 12.905,
13.0734, 12.9185, 13.3665, 12.8156, 13.2365, 12.9627, 12.9495, 13.0033, 13.3343, 13.1526,
13.039, 12.8332, 12.9235, 13.1222, 13.0919, 13.193, 13.2136, 13.2323, 13.0821, 13.0669, 13.1591,
13.4222, 13.1741, 13.1182, 13.4646, 13.2591, 13.3346, 12.9203, 12.9748, 12.8751, 13.1996,
12.6042, 12.9269, 12.5274, 13.2296, 12.9195, 12.9324, 12.9348, 12.7287, 12.8577, 13.185,
12.8309, 13.1848, 12.9901, 13.4604, 12.9134, 13.2213, 13.0779, 13.1357, 13.0823, 13.0692,
12.8358, 13.5376, 13.142, 12.8209, 12.9221, 13.0858, 13.0463, 13.0992, 12.8828, 13.097, 13.0792,
12.9583, 11.1956, 12.9457, 12.9095, 13.168, 12.9332, 12.9133, 12.7806, 12.7714, 13.1686, 12.872,
13.0665, 13.1387, 13.2276, 13.1701, 12.9288, 13.0771, 12.8944, 12.8894, 13.1535, 12.9794,
13.1584, 13.2317, 12.8793, 13.0695, 13.0276, 13.2011, 13.3693, 13.1433, 13.128, 12.6245, 12.709,
13.0695, 12.8937, 13.315, 13.2762, 12.0242, 12.9076, 12.9048, 12.9501, 12.8239, 13.0856,
13.1022, 13.1267, 12.6205, 12.926, 13.0287)

x2=c(10.8729, 10.8633, 11.1118, 11.048, 11.0201, 10.8472, 11.0178, 10.9589, 11.0602, 10.907,
10.8949, 10.9728, 11.113, 11.0173, 11.1337, 11.2299, 11.2239, 11.3884, 10.9355, 10.7813, 10.971,
10.8453, 11.0989, 11.1321, 10.9393, 10.8905, 11.2364, 11.0551, 11.0976, 11.1791, 10.5495,
11.1434, 10.8534, 11.0878, 10.951, 10.9265, 11.088, 11.0045, 10.8295, 11.0916, 11.2131, 11.0517,
11.0618, 10.542, 11.1055, 11.1623, 10.9778, 11.0551, 11.4808, 11.1198, 10.8513, 11.1631,
10.7927, 10.7225, 10.9097, 10.7556, 10.6066, 10.8902, 10.9309, 10.7499, 11.0545, 10.9598,
10.8909, 11.0094, 11.1975, 11.0877, 11.0699, 10.979, 10.9979, 11.0937, 10.8678, 11.1868,
10.8722, 11.2648, 10.6841, 10.7495, 11.4584, 10.9199, 10.9286, 11.033, 11.1509, 11.1947,
11.0106, 11.1257, 10.8433, 11.1338, 10.7524, 10.8526, 11.0493, 10.597, 10.9973, 10.7861,
11.0847, 10.8598, 11.223, 11.3313, 10.9024, 11.3089, 10.8452, 10.8664, 10.8334, 10.8975,
11.0468, 11.2173, 11.0239, 10.8368, 11.0493, 10.9237, 10.918, 11.0671, 11.0288, 11.012, 10.9083,
11.0107, 10.9754, 11.0361, 10.9442, 10.937, 10.9837, 11.0678, 11.0104, 11.0802, 11.138, 11.1343,
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11.233, 10.9613, 10.8688, 10.9826, 10.9072, 11.0593, 11.0793, 10.9636, 10.9343, 11.1419,
11.0331, 11.0585, 11.1074, 10.7297, 11.0861, 10.912, 11.0527, 10.9706, 10.9559, 11.0528,
11.0027, 10.8977, 11.055, 11.1279, 11.0371, 11.031, 10.7252, 11.0633, 11.0974, 10.9867, 11.0331,
11.2885, 11.0719, 10.9108, 11.0979, 10.8756, 10.8335, 10.9458, 10.8533, 10.764, 10.9341,
10.9585, 10.8499, 11.0327, 10.8729, 10.8633, 11.1118, 11.048, 11.0201, 10.8472, 11.0178,
10.9589, 11.0602, 10.907, 10.8949, 10.9728, 11.113, 11.0173, 11.1337, 11.2239, 11.2299, 11.3884,
10.9355, 10.7813, 10.971, 10.8453, 11.0989, 11.1321, 10.9393, 10.8905, 11.2364, 11.0551,
11.0976, 11.1791, 10.5495, 11.1434, 10.8534, 11.0878, 10.951, 10.9265, 11.088, 11.0045, 10.8295,
11.0916, 11.2131, 11.0517, 11.0618, 10.542, 11.1055, 11.1623, 10.9778, 11.0551, 11.4808,
11.1198, 10.8513, 11.1631, 10.7927, 10.7225, 10.9097, 10.7556, 10.6066, 10.8902, 10.9309,
10.7499, 11.0545, 10.9598, 10.8909, 11.0094, 11.1975, 11.0877, 11.0699, 10.979, 10.9979,
11.0937, 10.8678, 11.1868, 10.8722, 11.2648, 10.6841, 10.7495, 11.4584, 10.9199, 10.9286,
11.033, 11.1509, 11.1947, 11.0106, 10.8129, 11.0081, 11.0459, 10.8226, 10.7489, 10.826, 10.8297,
10.9924, 10.9841, 10.8828, 11.2469, 11.3166, 11.2008, 11.0108, 11.1888, 10.5604, 11.0617,
11.0435, 11.1598, 11.3963, 11.3186, 11.1028, 11.2122, 10.7515, 10.9777, 10.8467, 11.066,
11.1079, 10.8747, 10.5218, 10.728, 11.199, 11.0484, 10.9852, 11.0146, 10.6871, 10.8714, 11.0963,
10.5899, 11.0168, 11.1112, 11.2714, 10.7776, 10.8328, 10.9979, 10.8823, 11.1258, 11.0167,
11.2661, 10.5975, 11.0792, 10.803, 11.1096, 10.8933, 10.8039, 10.862, 11.155, 11.0348, 10.8638,
10.8003, 11.0052, 11.1861, 10.6124, 11.1677, 10.7151, 10.8308, 11.1227, 10.8344, 10.7221,
11.1693, 11.1531, 10.9457, 10.6226, 11.182, 12.9814, 10.9551, 10.8448, 10.929, 10.9746, 11.1786,
10.7273, 11.2538, 10.9407, 10.9384, 10.9705, 11.1674, 10.9389, 10.9401, 10.5495, 10.8874,
11.1389, 11.1938, 11.3401, 10.6438, 10.638, 10.9917, 10.9597, 11.0206, 11.1466, 10.8627,
11.0379, 10.8051, 11.071, 11.1218, 11.0396, 10.7285, 10.9696, 10.8148, 10.8622, 10.7173, 10.883,
11.2957, 10.9942, 10.9302, 10.9402, 10.9769, 10.863, 11.0585, 10.8016, 10.9085, 11.0896,
11.2086, 10.8859, 11.3244, 10.9459, 11.1096, 10.9465, 11.058, 11.263, 11.0074, 10.9767, 11.2681,
11.3725, 10.6351, 11.0652, 11.0658, 10.9647, 11.0405, 10.9944, 11.0491, 10.8887, 10.9601,
11.0163, 11.1109, 10.8141, 11.1597, 10.8715, 11.1227, 11.0286, 10.7767, 10.9594, 10.7802,
11.0001, 10.4311, 10.7798, 11.1456, 10.9557, 10.878, 11.0874, 10.8475, 10.9951, 10.8064,
10.9577, 11.1009, 10.9254, 11.0192, 10.7991, 10.8578, 11.2347, 11.2507, 10.7238, 11.2982,
10.8884, 11.0211, 11.1612, 10.5827, 10.9446, 10.9615, 10.9598, 11.3774, 11.0032, 10.8915,
11.2669, 11.1304, 11.4273, 10.9339, 12.9028, 11.2618, 11.1007, 10.9593, 11.1937, 11.2011,
10.9029, 10.8813, 11.1211, 10.9696, 10.7039, 11.1529, 11.0123, 11.0585, 11.2553, 11.0257,
10.7572, 10.9479, 11.1193, 11.0781, 11.0455, 11.0687, 10.8114, 10.819, 11.0742, 10.9717,
11.0741, 10.7054, 11.0832, 10.9959, 11.0156, 11.0328, 11.1356, 11.2955, 11.2626, 12.9614,
11.2557, 11.2492, 10.7386, 10.8646, 10.969, 11.0307, 10.7536, 10.9946, 11.068, 11.3634, 11.0265,
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10.8729, 10.8633, 11.1118, 11.048, 11.0201, 10.8472, 11.0178, 10.9589, 11.0602, 10.907, 10.8949,
10.9728, 11.113, 11.0173, 11.2299, 11.2239, 11.3884, 10.9355, 10.7813, 10.971, 10.8453, 11.0989,
11.1321, 10.9393, 10.8905, 11.2364, 10.8633, 11.1118, 11.048, 10.8729, 10.8633, 10.8729,
10.8633, 11.1118, 11.048, 11.0201, 10.8472, 11.0178, 10.9589, 11.0602, 10.907, 10.8949, 10.9728,
11.113,11.0173, 11.1337, 11.2299, 11.2239, 11.3884, 10.9355, 10.7813, 10.971, 10.8453, 11.0989,
11.1321, 10.9393, 10.8905, 11.2364, 11.0551, 11.0976, 11.1791, 10.5495, 11.1434, 10.8534,
11.0878, 10.951, 10.9265, 11.088, 11.0045, 10.8295, 12.8962, 11.0916, 11.2131, 11.0517, 11.0618,
10.542, 11.1055, 11.1623, 10.9778, 11.0551, 11.4808, 11.1198, 10.8513, 11.1631, 10.7927,
10.7225, 10.9097, 10.7556, 10.6066, 10.8902, 10.9309, 10.7499, 11.0545, 10.9598, 10.8909,
11.0094, 11.1975, 11.0877, 11.0699, 10.979, 10.9979, 11.0937, 10.8678, 11.1868, 11.2648,
10.6841, 10.7495, 11.4584, 10.9199, 10.9286, 11.033, 11.1509, 11.1947, 11.0106, 11.1257,
10.8433, 11.1338, 10.7524, 10.8526, 11.0493, 10.597, 10.9973, 10.7861, 11.0847, 10.8598, 11.223,
11.3313, 10.9024, 11.3089, 10.8452, 10.8664, 10.8334, 10.8975, 11.0468, 11.2173, 11.0239,
10.8368, 11.1035, 10.6148, 11.1808, 11.527, 11.2515, 11.0507, 11.371, 11.0639, 11.008, 11.1214,
10.8646, 10.888, 10.8384, 10.9414, 10.8627, 10.7706, 10.764, 11.2153, 10.9716, 11.2496, 11.1754,
10.7715, 10.9973, 10.9763, 11.1537, 10.7895, 11.0889, 11.1956, 10.6112, 11.2862, 11.3384,
10.928, 10.7278, 10.9038, 10.9277, 11.2713, 11.0275, 10.8674, 11.0072, 11.188, 10.9142, 11.3398,
11.0197, 11.3555, 10.8548, 10.9171, 11.2271, 11.1266, 11.0543, 10.9913, 10.8547, 10.8636,
10.8942, 11.0895, 11.1589, 11.1784, 10.7056, 11.0746, 10.9042, 11.0579, 10.8034, 11.243,
10.9829, 11.0816, 11.0161, 11.1117, 10.6019, 11.0125, 10.8739, 11.0728, 11.0549, 10.7944,
11.181, 10.8401, 11.2281, 10.8848, 11.0277, 11.1836, 11.1825, 10.9358, 11.0672, 11.16, 10.7664,
11.3933, 11.2336, 10.8704, 11.0606, 10.8548, 11.0332, 10.9867, 11.2529, 10.577, 10.8596,
10.8649, 10.8729, 10.8633, 11.1118, 11.048, 11.0201, 10.8472, 11.0178, 10.9589, 11.0602, 10.907,
10.8949, 10.9728, 11.113, 11.0173, 11.1337, 11.2299, 11.2239, 11.3884, 10.9355, 10.7813, 10.971,
10.8453, 11.0989, 11.1321, 10.9393, 10.8905, 11.2364, 11.0551, 11.0976, 11.1791, 10.5495,
11.1434, 10.8534, 11.0878, 10.951, 10.9265, 11.088, 11.0045, 10.8295, 11.0916, 11.2131, 11.0517,
11.0618, 10.542, 11.1055, 11.1623, 10.9778, 11.0551, 11.4808, 11.1198, 10.8513, 10.8729,
10.8633, 11.1118, 11.048, 11.0201, 10.8472, 11.0178, 10.9589, 11.0602, 10.907, 10.8949, 10.9728,
11.113,11.0173, 11.1337, 11.2299, 11.2239, 11.3884, 10.9355, 10.7813, 10.971, 10.8453, 11.0989,
11.1321, 10.9393, 10.8905, 11.2364, 11.0551, 11.0976, 10.8729, 10.8633, 11.1118, 11.048,
11.0201, 10.8472, 11.0178, 10.9589, 11.0602, 10.907, 10.8949, 10.9728, 11.113, 11.0173, 11.1337,
11.2299, 11.2239, 11.3884, 10.9355, 10.7813, 10.971, 10.8453, 11.0989, 11.1321, 10.9393,
10.8905, 12.8084, 11.2364, 11.0551, 11.0976, 11.1791, 10.5495, 11.1434, 10.8534, 11.0878,
10.951, 10.9265, 11.088, 11.0045, 10.8295, 11.0916, 11.2131, 11.0517, 11.0618, 10.542, 11.1055,
11.1623, 10.9778, 11.0551, 11.4808, 11.1198, 10.8513, 11.1631, 10.7927, 10.7225, 10.9097,
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10.7556, 10.6066, 10.8902, 10.9309, 10.7499, 11.0545, 10.9598, 10.8909, 11.0094, 11.1975,
11.0877, 11.0699, 10.979, 10.9979, 11.0937, 10.8678, 11.1868, 10.8722, 11.2648, 10.6841,
10.7495, 11.4584, 10.9199, 10.9286, 11.033, 11.1509, 11.1947, 11.0106, 11.1257, 10.8433,
11.1338, 10.7524, 10.8526, 11.0493, 10.597, 10.9973, 10.7861, 11.0847, 10.8598, 11.223, 11.3313,
10.9024, 11.3089, 10.8452, 10.8664, 10.8334, 10.8975, 11.0468, 11.2173, 11.0239, 10.8368,
11.0493, 11.1035, 10.6148, 11.1808, 11.527, 11.2515, 11.0507, 11.371, 11.0639, 11.008, 11.1214,
10.8646,

10.888, 10.8384, 10.9414, 10.8627, 10.7706, 10.764, 11.2153, 10.9716, 11.2496, 11.1754, 10.7715,
10.9973, 10.9763, 11.1537, 10.7895, 11.0889, 10.6112, 11.2862, 11.3384, 10.928, 11.099, 10.7278,
10.9038, 10.9277, 11.2713, 11.0275, 10.8674, 11.188, 10.9142, 11.3398, 11.0197, 11.3555,
10.8548, 109171, 11.2271, 11.1266, 11.0543, 10.9913, 10.8547, 10.8636, 10.8942, 11.0895,
11.1589, 11.1784)

x3=c(10.8935, 11.3918, 10.9881, 11.2073, 11.0651, 10.8172, 11.2491, 11.1337, 10.9649, 10.9215,
11.1982, 10.9361, 11.2351, 10.9928, 11.1244, 11.039, 10.8935, 11.3918, 10.9881, 11.2073,
11.0651, 10.8172, 11.2491, 11.1337, 10.9751, 11.3226, 11.1008, 10.886, 11.322, 11.0825, 11.078,
11.2885, 10.788, 11.0259, 11.01, 11.327, 11.1858, 11.0938, 10.7898, 11.5537, 11.3752, 10.8782,
10.7995, 11.1596, 11.1987, 10.9171, 10.8935, 11.3918, 10.8935, 10.8935, 11.3918, 10.9881,
11.2073, 11.0651, 10.8172, 11.2491, 11.1337, 10.9649, 10.9215, 11.1982, 11.2346, 10.996,
11.1614, 10.7345, 11.0888, 11.012, 10.9379, 11.4326, 11.3752, 10.8935, 11.3918, 10.9881,
11.2073, 11.0651, 10.8935, 11.3918, 10.8935, 11.3918, 10.9881, 11.2073, 11.0651, 10.8172,
11.1337,10.9215, 11.1982, 11.2346, 10.996, 11.1614, 10.7345, 11.0888)

x4=c(12.8658, 12.719, 12.8397, 13.0038, 12.7778, 12.8582, 12.9656, 12.9638, 12.9753, 12.8659,
12.6105, 13.2491, 13.0622, 13.0674, 13.0036, 12.7207, 13.3374, 12.968, 13.2773, 13.0602, 13.242,
13.0036, 12.6768, 13.4141, 12.7964, 12.7666, 12.9566, 13.0861, 13.0675, 13.1139, 12.8028,
13.1143, 13.1305, 12.8314, 12.9064, 12.9169, 12.933, 12.9872, 12.7731, 13.1539, 13.3243,
12.5898, 12.8782, 13.2879, 13.0632, 12.8157, 12.9913, 13.0009, 13.0313, 12.936, 12.9348,
13.2809, 13.4724, 12.995, 13.0629, 12.9103, 12.7519, 13.011, 13.0363, 12.8034, 12.9892, 13.1956,
12.9723, 12.9115, 13.0418, 12.7983, 13.4563, 13.0568, 12.8555, 12.8504, 13.2911, 12.7878,
13.1572, 12.9651, 13.0178, 13.1733, 13.2807, 13.0981, 12.6475, 12.8598, 13.1456, 12.7545,
13.0633, 13.0501, 12.8392, 13.1966, 13.4276, 13.3546, 12.681, 12.8661, 12.8577, 13.424, 13.1339,
13.1513, 12.7468, 13.1374, 12.869, 12.9162, 12.8893, 13.2794, 12.8737, 12.9459, 12.7792,
12.9967, 12.9104, 12.9038, 13.292, 13.3455, 12.9079, 13.1089, 12.8491, 12.9083, 12.8613,
13.4206, 13.2134, 13.2544, 13.1606, 13.1335, 13.02, 13.0321, 13.0625, 12.909, 12.7836, 13.0816,
13.3181, 13.0165, 13.0717, 12.8996, 13.3665, 12.9687, 13.1295, 13.3996, 12.3975, 13.2334,
13.1926, 13.23, 12.8819, 12.9742, 12.9296, 12.9842, 13.2086, 13.0498, 13.1418, 13.0028, 13.3366,
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13.0455, 12.8193, 12.9787, 13.4531, 13.2527, 12.8392, 13.1085, 13.0174, 12.9547, 12.8368,
13.0121, 13.2263, 13.0316, 12.9534, 12.8784, 12.9335, 13.0035, 12.8943, 12.9266, 12.9633,
12.9839, 13.0061, 12.915, 12.7664, 13.1368, 13.0117, 12.9761, 12.8709, 13.0109, 13.2732,
12.9587, 13.2003, 13.0749, 13.1, 13.019, 12.8305, 12.837, 13.2499, 13.0501, 12.9149, 12.8542,
12.9708, 13.0314, 13.0225, 12.8671, 13.0444, 13.0343, 12.9145, 12.9041, 12.9668, 12.928,
13.0286, 12.8828, 13.078, 13.1593, 12.8165, 12.9004, 13.1708, 13.0137, 12.9555, 13.0133,
12.9945, 13.01, 12.9831, 12.9841, 13.1342, 13.2338, 13.0174, 13.0495, 12.9667, 12.9032, 12.967,
12.96, 12.8903, 12.9287, 13.0458, 12.9523, 12.8964, 13.0303, 12.9222, 13.2626, 13.0254, 12.8658,
12.719, 12.8397, 13.0038, 12.7778, 12.8582, 12.9656, 12.9638, 12.9753, 12.8659, 12.6105,
13.2491, 13.0622, 13.0674, 13.0036, 12.7207, 13.3374, 12.968, 13.2773, 13.0602, 13.242, 13.0036,
12.6768, 13.4141, 12.7964, 12.7666, 12.9566, 13.0861, 13.0675, 13.1139, 12.8028, 13.1143,
13.1305, 12.8314, 12.9064, 12.9169, 12.933, 12.9872, 12.7731, 13.1539, 13.3243, 12.5898,
12.8782, 13.2879, 13.0632, 12.8157, 12.9913, 13.0009, 13.0313, 12.936, 12.9348, 13.2809,
13.4724, 12.995, 13.0629, 12.9103, 12.7519, 13.011, 13.0363, 12.8034, 12.9892, 13.1956, 12.9723,
12,9115, 13.0418, 12.7983, 13.4563, 13.0568, 12.8555, 12.8504, 13.2911, 12.7878, 13.1572,
12.9651, 13.0178, 13.1733, 13.2807, 13.0981, 12.6475, 12.8598, 13.1456, 12.7545, 13.0633,
13.0501, 12.8392, 13.1966, 13.4276, 13.3546, 12.681, 12.8661, 12.8577, 13.424, 13.1339, 13.1513,
12.7468, 13.1374, 12.869, 12.9162, 12.8893, 13.2794, 12.8737, 12.9459, 12.7792, 12.9967,
12.9104, 12.9038, 13.292, 13.3455, 12.9079, 13.1089, 12.8491, 12.9083, 12.8613, 13.4206,
13.2134, 13.2544, 13.1606, 13.1335, 13.245, 13.1103, 13.2115, 12.7621, 13.0381, 12.9419,
13.0759, 12.8963, 13.11, 12.9161, 10.7489, 13.2907, 12.9348, 12.9212, 13.0349, 12.8884, 13.0094,
13.1072, 13.2222, 12.9464, 12.845, 12.7293, 13.0937, 13.271, 12.881, 13.5624, 12.931, 13.2505,
13.2369, 12.9642, 13.0227, 13.3479, 12.8111, 12.6983, 13.8248, 12.9354, 12.8927, 12.8754,
13.3525, 12.83, 12.8646, 12.6306, 12.9759, 13.3421, 13.1563, 13.0431, 12.8409, 13.1136, 12.889,
12.9854, 13.0907, 13.1639, 12.9095, 13.425, 13.0978, 13.0083, 13.0186, 13.3697, 13.4355,
13.2799, 13.326, 12.9943, 12.9644, 12.8198, 12.8805, 13.3256, 13.1641, 13.157, 12.9555, 13.2593,
13.0181, 13.1269, 13.1609, 12.8604, 13.2396, 13.1843, 13.0064, 13.1873, 12.8663, 13.1568,
13.4048, 12.8525, 13, 13.1451, 13.4233, 13.0951, 13.0307, 13.4713, 13.3589, 12.8234, 13.7813,
12.9023, 12.9964, 13.2262, 12.893, 13.096, 13.1014, 12.9145, 12.8792, 12.9691, 12.8926, 12.907,
12.7613, 12.9819, 12.9277, 13.0474, 13.172, 13.0663, 13.1714, 13.0247, 12.75, 12.9152, 12.7123,
12.8163, 13.187, 13.2193, 13.0053, 12.9055, 12.8197, 12.8933, 12.7616, 12.9677, 12.8442,
13.0284, 13.1449, 12.9578, 12.7083, 13.0558, 13.0696, 12.8835, 13.4553, 12.9422, 13.2172,
12.9787, 13.2588, 12.7882, 13.2691, 13.1625, 13.3546, 13.2545, 12.9248, 13.0909, 12.9616,
13.3444, 13.1413, 13.0977, 12.8781, 13.0041, 12.8011, 13.0646, 13.3956, 12.9842, 13.0686,
12.7964, 13.0232, 12.8809, 13.2665, 13.1934, 13.1255, 13.0559, 13.1665, 13.2849, 13.0923,
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13.0874, 13.1776, 13.1405, 12.9497, 12.8549, 13.669, 12.883, 12.8115, 12.8806, 13.2194, 12.8382,
12.815, 13.0723, 13.2893, 13.5675, 12.9586, 12.9657, 12.8887, 12.8194, 12.8597, 13.1122,
13.2309, 13.0577, 13.0183, 13.3127, 13.3083, 13.076, 13.0726, 12.8541, 13.3294, 13.1463,
12.9336, 13.2281, 13.0689, 12.9275, 12.9673, 12.9249, 13.3364, 13.1065, 12.9511, 12.5605,
12.8171, 13.1047, 12.9283, 12.9389, 13.0947, 13.0947, 13.2677, 13.3384, 12.821, 12.7538,
13.1265, 13.2985, 13.115, 13.2933, 12.852, 13.0353, 13.0804, 13.0101, 13.0757, 12.673, 12.9265,
13.0361, 12.9058, 13.1625, 12.9114, 13.0839, 13.1047, 12.74, 12.9643, 13.2808, 12.6263, 13.0887,
13.0181, 13.2891, 12.9516, 13.0382, 12.5578, 13.0641, 12.9093, 13.1997, 13.0912, 13.0148,
13.1838, 13.0585, 12.9186, 13.1237, 13.0377, 13.3028, 13.0908, 13.4197, 12.9129, 12.9282,
13.1758, 12.7643, 13.4544, 12.5782, 13.2615, 13.0873, 13.248, 12.8016, 13.03, 13.0397, 12.7619,
13.2674, 13.3178, 13.3655, 13.3037, 12.9611, 13.0072, 12.9378, 13.1407, 12.9426, 12.9584,
13.0134, 13.2436, 12.9694, 13.352, 12.8324, 13.2011, 13.2011, 13.1306, 12.7868, 12.9982, 13.07,
12.8903, 13.3143, 13.1483, 13.1467, 13.033, 12.5444, 13.1647, 12.7057, 12.5727, 12.6609,
12.8855, 13.1198, 12.8556, 12.9116, 12.9702, 13.1386, 12.9965, 13.0916, 12.9477, 13.0565,
13.123, 13.0502, 13.202, 12.8803, 13.3841, 13.0954, 13.0829, 13.0659, 13.1158, 13.2423, 12.7506,
12.8326, 12.761, 12.9678, 13.2126, 12.7712, 12.9004, 12.9675, 13.0972, 13.0853, 13.3117,
13.0203, 13.0938, 13.1941, 13.1722, 13.1334, 12.6468, 13.1292, 13.0271, 13.2585, 12.8528,
13.0444, 13.3216, 12.8658, 12.719, 12.8397, 13.0038, 12.7778, 12.8582, 12.9656, 12.9638,
12.9753, 12.8659, 12.6105, 13.2491, 13.0622, 13.0674, 13.0036, 12.7207, 13.3374, 12.968,
13.2773, 13.0602, 13.242, 13.0036, 12.6768, 13.4141, 12.7964, 12.7666, 12.9566, 13.0861,
13.0675, 13.1139, 13.1143, 13.1305, 12.8314, 12.8658, 12.719, 13.0038, 12.7778, 12.8582,
12.8658, 12.719, 12.8397, 13.0038, 12.7778, 12.8582, 12.9656, 12.9638, 12.9753, 12.8659,
12.6105, 13.0622, 13.0674, 13.0036, 12.7207, 13.3374, 12.968, 13.2773, 13.0602, 13.242, 13.0036,
12.6768, 13.4141, 12.7964, 12.7666, 12.9566, 13.0861, 13.0675, 13.1139, 12.8028, 13.1143,
13.1305, 12.8314, 12.9064, 12.9169, 12.933, 12.9872, 12.7731, 13.1539, 13.3243, 12.5898,
12.8782, 13.2879, 12.8157, 12.9913, 13.0009, 13.0313, 12.936, 12.9348, 13.2809, 13.4724, 12.995,
13.0629, 12.9103, 12.7519, 13.011, 13.0363, 12.8034, 12.9892, 13.1956, 12.9723, 129115,
13.0418, 12.7983, 13.0568, 12.8555, 12.8504, 13.2911, 12.7878, 13.1572, 12.9651, 13.0178,
13.1733, 13.2807, 13.0981, 12.6475, 12.8598, 13.1456, 12.7545, 13.0633, 13.0501, 12.8392,
13.1966, 13.4276, 13.3546, 12.681, 12.8661, 12.8577, 13.424, 13.1339, 13.1513, 12.7468, 13.1374,
12.869, 12.9162, 12.8893, 13.2794, 12.8737, 12.7792, 12.9967, 12.9104, 13.3455, 13.292, 12.9079,
13.1089, 12.8491, 12.9083, 12.8613, 13.4206, 13.2134, 13.2544, 13.1606, 13.1335, 13.02, 13.0321,
13.0625, 12.909, 12.7836, 13.0816, 13.3181, 13.0165, 13.0717, 12.8996, 13.3665, 12.9687,
13.1295, 13.3996, 12.3975, 13.2334, 13.1926, 13.23, 12.8819, 12.9742, 12.9296, 12.9842, 13.2086,
13.0498, 13.1418, 13.0028, 13.3366, 13.0455, 12.8193, 12.9787, 13.4531, 13.2527, 12.8392,
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13.1085, 13.0174, 12.9547, 12.8368, 13.0121, 13.2263, 13.1527, 13.048, 12.8025, 13.2134,
13.1759, 13.0923, 13.1509, 13.2078, 12.9359, 13.0412, 12.8202, 13.1842, 12.7146, 13.1323,
13.0589, 13.0606, 12.9623, 13.3547, 13.4894, 12.9786, 12.8935, 12.8957, 13.2678, 13.2626,
12.8947, 12.857, 12.8991, 13.0333, 12.6932, 12.6801, 12.9961, 13.0882, 13.2082, 12.945, 12.9006,
12.8529, 13.1238, 12.8151, 12.7873, 12.994, 13.2356, 13.1438, 13.1943, 13.0953, 13.2186, 13.307,
13.2829, 13.0355, 12.8719, 12.8209, 12.888, 13.1137, 13.0091, 12.5758, 13.0052, 13.1146,
12.9833, 13.0688, 12.9594, 13.474, 13.0379, 12.9545, 12.9835, 12.7983, 13.1588, 12.6617,
13.2364, 12.8683, 12.911, 13.3744, 12.9651, 12.5867, 13.0179, 13.0521, 12.9942, 12.9998, 13.078,
13.0505, 12.9217, 12.8152, 12.8467, 13.0101, 12.7172, 13.4635, 13.4018, 12.8048, 12.9275,
13.3567, 13.2303, 13.2013, 12.9736, 13.136, 12.9287, 13.012, 12.7756, 12.7883, 12.9113, 12.9224,
12.9185, 12.9444, 13.1185, 12.7521, 12.9179, 13.2357, 13.4216, 13.3006, 12.9401, 12.8759,
12.7588, 13.4067, 13.0297, 13.047, 12.9534, 12.814, 12.9271, 12.8375, 12.9332, 13.049, 13.2368,
13.1545, 13.0898, 13.1103, 13.0083, 13.4004, 13.246, 13.021, 13.016, 12.9521, 13.2133, 13.2185,
12.9271, 12.8323, 12.8896, 13.0619, 13.0388, 13.5479, 13.347, 12.9519, 13.275, 12.9288, 13.1176,
12.8303, 13.0871, 12.9955, 12.8601, 13.1205, 13.1179, 12.9481, 13.0601, 13.244, 13.2155,
13.0574, 13.1061, 12.8658, 12.719, 12.8397, 13.0038, 12.7778, 12.8582, 12.9656, 12.9638,
12.9753, 12.8659, 12.6105, 13.2491, 13.0622, 13.0674, 13.0036, 12.7207, 13.3374, 12.968,
13.2773, 13.0602, 13.242, 13.0036, 12.6768, 13.4141, 12.7964, 12.7666, 12.9566, 13.0861,
13.0675, 13.1139, 12.8028, 13.1143, 13.1305, 12.8314, 12.9064, 12.9169, 12.933, 12.9872,
12.7731, 13.1539, 13.3243, 12.5898, 12.8782, 13.2879, 13.0632, 12.8157, 12.9913, 13.0009,
13.0313, 12.936, 12.9348, 13.2809, 13.4724, 12.995, 13.0629, 12.9103, 12.8658, 12.719, 12.8397,
13.0038, 12.7778, 12.8582, 12.9656, 12.9638, 12.9753, 12.8659, 13.2491, 13.0622, 13.0674,
13.0036, 12.7207, 13.3374, 12.968, 13.2773, 13.0602, 13.242, 13.0036, 12.6768, 13.4141, 12.7964,
12.7666, 12.9566, 13.0861, 13.0675, 13.1139, 12.8028, 13.1143, 13.1305, 12.8314, 12.8638,
12.719, 12.8397, 13.0038, 12.7778, 12.8582, 12.9656, 12.9638, 12.9753, 12.8659, 12.6105,
13.2491, 13.0622, 13.0674, 13.0036, 12.7207, 13.3374, 12.968, 13.2773, 13.0602, 13.242, 13.0036,
12.6768, 13.4141, 12.7964, 12.7666, 12.9566, 13.0861, 13.0675, 13.1139, 12.8028, 13.1143,
13.1305, 12.8314, 12.9064, 12.9169, 12.933, 12.9872, 12.7731, 13.1539, 13.3243, 12.5898,
12.8782, 13.2879, 13.0632, 12.8157, 12.9913, 13.0009, 13.0313, 12.936, 12.9348, 13.2809,
13.4724, 12.995, 13.0629, 12.9103, 12.7519, 13.011, 13.0363, 12.8034, 12.9892, 13.1956, 12.9723,
12.9115, 13.0418, 12.7983, 13.4563, 13.0568, 12.8555, 12.8504, 13.2911, 12.7878, 13.1572,
12.9651, 13.0178, 13.1733, 13.2807, 13.0981, 12.6475, 12.8598, 13.1456, 12.7545, 13.0633,
13.0501, 12.8392, 13.1966, 13.4276, 13.3546, 12.681, 12.8661, 12.8577, 13.424, 13.1339, 13.1513,
12.7468, 13.1374, 12.869, 12.9162, 12.8893, 13.2794, 12.8737, 12.9459, 12.7792, 12.9967,
12.9104, 12.9038, 13.292, 13.3455, 12.9079, 13.1089, 12.8491, 12.9083, 12.8613, 13.4206,
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13.2134, 13.2544, 13.1606, 13.1335, 13.02, 13.0321, 13.0625, 12.909, 12.7836, 13.0816, 13.3181,
13.0165, 13.0717, 12.8996, 12.9687, 13.1295, 13.3996, 12.3975, 13.2334, 13.1926, 13.23, 12.8819,
12.9742, 12.9296, 12.9842, 13.2086, 13.0498, 13.1418, 13.0028, 13.3366, 13.0455, 12.8193,
12.9787, 13.4531, 13.2527, 12.8392, 13.1085, 13.0174, 12.9547, 12.8368, 13.0121, 13.2263,
13.1527, 13.048, 12.8025, 13.2134, 13.1759, 13.0923, 13.1509, 13.2078, 12.9359, 13.0412,
12.8202, 13.1842, 12.7146, 13.1323, 13.0589, 13.0606, 12.9623, 13.3547, 13.4894, 12.9786,
12.8935, 12.8957, 13.2678, 13.2626, 12.8947, 12.857, 12.8991, 13.0333, 12.6932, 12.6801,
12.9961, 13.0882, 13.2082, 12.945, 12.9006, 12.8529, 13.1238, 12.8151, 12.994, 12.7873, 13.2356,
13.1438, 13.1943, 13.0953, 13.2186, 13.307, 13.2829, 13.0355, 12.8719, 12.8209, 12.888, 13.1137,
13.0091, 12.5758, 13.0475, 13.0052, 13.1146, 13.0688, 12.9833, 12.9594, 13.474, 13.0379,
12.9545, 12.9835, 12.7983, 13.1588, 12.6617, 13.2364, 12.8683, 12911, 13.3744, 12.9651,
12.5867, 13.0179, 13.0521, 12.9942, 13.078, 12.9998, 13.0505, 12.9217, 12.8152, 12.8467,
13.0101, 12.7172, 13.4635, 13.4018, 12.8048, 12.9275, 13.3567, 13.2303)

x5=c(12.3737, 12.1349, 11.9272, 12.1632, 12.1242, 11.9842, 12.3756, 11.9266, 12.0622, 11.6792,
11.8263, 11.9755, 11.9399, 11.7823, 11.9501, 11.7833, 11.7636, 12.4417, 12.1345, 12.0285,
11.8112, 12.0758, 12.2256, 11.9302, 11.9574, 12.0792, 12.0925, 11.6803, 11.9286, 11.8781,
12.0194, 12.2242, 12.0809, 11.9563, 12.0979, 12.0745, 11.9905, 12.2254, 11.9559, 12.0373,
11.8075, 11.8958, 11.9853, 11.964, 11.8694, 11.9701, 11.87, 11.8581, 12.265, 12.3737, 12.1349,
11.9272, 12.1632, 12.1242, 11.9842, 12.3756, 11.9266, 12.0622, 11.6792, 11.8263, 11.9755,
11.7823, 11.9501, 11.7833, 11.7636, 12.4417, 12.1345, 12.0285, 11.8112, 12.0758, 12.2256,
11.9302, 12.0186, 12.1608, 12.064, 11.783, 12.5565, 12.07, 12.1784, 11.8946, 11.9465, 11.9777,
12.1729, 11.8668, 12.8628, 11.8369, 12.3172, 11.9842, 11.8217, 12.2939, 12.3655, 12.074, 11.908,
12.1638, 11.779, 11.9701, 12.3971, 12.0227, 11.8606, 12.0192, 11.7772, 11.9528, 12.1945, 11.74,
11.8964, 12.01, 11.9827, 11.9295, 12.1172, 12.1991, 11.6224, 11.9446, 12.0235, 12.0343, 11.9295,
12.1453, 11.8844, 12.0584, 11.7293, 12.1074, 11.8991, 11.8959, 11.7497, 11.7476, 11.946,
12.2115, 11.9238, 11.8363, 12.0348, 11.895, 12.2516, 11.8024, 11.9903, 12.3455, 12.1066,
11.8021, 11.8173, 11.9341, 12.0964, 12.17, 11.9617, 11.9563, 11.8522, 12.2025, 12.269, 11.9133,
11.8883, 12.4596, 12.0271, 11.9378, 12.0068, 11.8895, 11.8073, 12.0332, 11.7156, 12.0866,
12.0912, 11.9723, 12.0262, 12.2815, 12.0963, 12.5079, 12.1005, 12.0356, 11.8377, 12.1655,
12.1036, 11.6293, 12.0354, 12.2169, 12.0202, 12.1978, 11.7989, 12.3737, 12.1349, 11.9272,
11.1337, 12.1632, 12.1242, 11.9842, 12.3737, 12.3737, 12.1349, 11.9272, 12.1632, 12.1242,
11.9842, 12.3756, 11.9266, 12.0622, 11.6792, 11.8263, 11.9755, 11.9399, 11.7823, 11.9501,
11.7833, 11.7636, 12.4417, 12.1345, 12.0285, 11.8112, 10.8722, 12.0758, 12.2256, 11.9302,
11.9574, 12.0792, 12.0925, 11.6803, 11.9286, 11.8781, 12.0194, 12.2015, 12.0317, 12.294,
12.0063, 11.6681, 12.3034, 11.7354, 11.9892, 12.459, 12.5413, 12.1453, 12.0674, 11.8235, 11.879,
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12.1935, 11.8321, 12.0809, 12.0242, 12.1039, 11.8898, 12.2823, 11.768, 12.0679, 11.8571, 12.048,
11.8466, 12.2597, 11.754, 12.2199, 11.9233, 12.3502, 11.7575, 11.7146, 12.2368, 11.9061, 11.39,
11.8924, 11.8333, 12.3737, 12.1349, 11.9272, 12.1632, 12.1242, 11.9842, 12.3756, 11.9266,
12.0622, 11.6792, 11.8263, 11.9755, 11.9399, 11.7823, 11.9501, 12.3737, 12.1349, 11.9272,
12.1632, 12.1242, 11.9842, 12.3756, 12.3737, 12.1349, 12.1632, 12.1242, 11.9842, 12.3756,
11.9266, 12.0622, 11.6792, 11.8263, 11.9755, 11.9399, 11.7823, 11.9501, 11.7833, 11.7636,
12.4417, 12.1345, 12.0285, 11.8112, 11.2491, 12.0758, 12.2256, 11.9302, 10.9649, 11.9574,
12.0792, 12.0925, 11.6803, 11.9286, 11.8781, 12.0194, 12.2015, 12.0317, 12.294, 12.0063,
11.6681, 12.3034, 11.7354, 11.9892, 12.459, 12.5413, 12.1453, 12.0674, 11.8235, 11.879, 12.1935,
11.8321, 12.0809, 12.1039, 11.8898, 12.2823, 12.1574, 11.768, 12.0679)

boxplot(x1, x2, x3, x4, x5, range=0, col=rainbow(5), names=c("1221", "1211", "1122", "1131",
"2121"), main = "Graph of function 4000", xlab = "Nabor")
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