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Mobile agent is a distributed computing technology which allows the
processing job moves their agents from current processing server to another. Hence,
it migration planning is a significant issue for improving performance of mobile agent.
In this paper, we propose an improving method for finding path of mobile agent
migration based on cuckoo search algorithm. Proposed migration algorithm modifies
the migration step of the cuckoo from current nest to the new nest. The experiment
is divided to two parts. First part is experiment with the proposed method. Second
part is improving to the proposed method. Experimental results, comparing with
migration using ant colony system, are confirmed that the proposed migration

algorithm is an efficient method in finding path.
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Tuuniaz na'n?iwqwﬁuaumu‘ié’aﬁLﬁmﬁmﬁLﬂuﬁuﬁwuﬁwﬁ’mﬁwu%’umsﬁnmuau
mswsuuﬂﬂmnsuu Tngazdl 4 Wadonantug lawa wlﬂiuiaaiumamawum (Mobile
Agent) Fumeuiteraniiauun (Ant Colony System) ?Jumamﬁn'lsﬂuml,l,uuunﬂwm
(Cuckoo Search Algorithm) warenAfeiiieados

walulagluuiediolaun (Mobile Agent)

msﬂsumawmwusmﬂué (Centralized Processing) (gt 2-1) 1Juns
Usumama‘[ﬂa‘maummawum’tummumwmLwamsﬂ's wanandn nasiiunazisunld
foya nsaruaugUnsairiey gnandunisied@suneivdniisuniauisidsiesode
peufmesiiusyavBnngs wasdni@iesiudossunisenisyianuunty Wy f5uay
cj{l%’mumn%u wsedllusunsuvinunieuiuagvanglusunsuinliiianuaidalung
Twusnas w‘%mﬁﬂﬂfgmm'mﬁuﬁ’wm%’a:&auum‘%mhEﬂ,@f Faun1sUszIarauuUnsERY
(Distributed Processing) ﬁqLﬂugﬂLLUUﬁgnﬂ'm'ﬂfzﬂun'ﬁLLﬁ'ﬁ“Jzymﬁ’qnd'n

Client

< ¢ . .
AN 2-1 nMsdszananaluugugsm (Centralized Processing)

weluladluuedlelaudidudnguuuunsdeasitldsummwalafusgimanly
Jagtubunislugunuunisussnanauuunszane (Distributed Processing) (lunwil 2-2)
Tuwnedlenuddelusunsuitamsodremahaunni@iine mildugdnidsnemiuag
Himemautaanidulidemsirenmsinnulugadsine sddeyafifeansazdisanuuud
Invivouedoriadlfinsizazgndaanizldnaniusuazdoyavesduvivdioiaudivii
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WBSrasituulediatausdrgluvinanunasdsauisanduuidalaaausifulaielaaiaus
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MY 2-2 N1sUsTAnaNaLluunsyae (Distributed Processing)

1. auaudRvaduuigdianud

Agent Intelligence Auanuisalunisieuvasinauyedluuiedielaunieliy
anaTRfiddyfanveduuiediaiaud nmstmumdumduniséisundsituvesluuned
aursadudeddy vlisnduissdesiinsmundludendunifiazluusvuana wie
Tuvnafsraifamgnisaiitliainfn Wy 1@ furedesitiyun vinlwliannse
Uszananaindastuld Fedulusoaddsudun avariastuediulusunsugninunlag
Tndeulusunsy liluuedieudiauaunsolunisdaduladenduniiivunzals
FfeamuanIngo o vzl (aude wanesanaLde, 2554)

Asynchronous Operation lusnuiluediaiaudiausguuaietns laatous
Lisuduiledendoudesuidsmnesaasnna vilvlaaeudidassandivned Weluved
wauihauasadu vienanlunsussnanavun @snosuarlraloudswsinsdouse
fusnafs wasdsmndavdwadniildanluuediousluslaatoud

Agent Communication n157iluunedisiaunazUsrauarudiialunis
Ussanana lwunedienudsiduiinsdesdinsfndetudiudig aeluszuu lddnsdunis
AnreiulgsWIesLaziinsueldnsweins Lﬁaﬁﬁ]ﬂﬁium&)ﬁmLﬁ]uﬁlﬁ'}ﬁq"ﬁayjaﬁﬁﬁLﬂu@iami
¥ vsednsindesulaausurlaeriuneiuuiideuseiulaaloud (User Interface
Agent) iitefusuiiarUsyinana vsenmsdwadwinduiuludalraous



Agent Cooperation Tuunssueiseziinisléluviedisiauduinnimieiild
Fmsunisusznana duluunedieudisfufiavdosdinshadedeasiues ievhms
uanideudoya

Agent Mobility IuﬂumxﬁImU'laﬁLaLﬁ]uﬁﬁﬂé’qmsmaNaaq”l,um?aﬁw unpdae
fiindoiliawnsaussuranalinasaneludsnnesiadendionls msziingneinsiisita

] ¢ st o o P A ac ¢ Uy o o 2
fatuluunediolaundaiuisafagdrenuludnesoudswinasuiiald Inefavinuaniuzl’
wazvinausaaniule (Suspended and Resumed)

2. Tassadrnaznsiiauveanalulagluuigdioud

wialulagluuigdielaudilasea@s1auasndnn1svnIuANaINN1ISYIINIULUY
F4ned/lnateud ateduds Tnsaandnonssuuuui@snnesd/lnatous azunisdudds
anlaaeud vn1suszuranafi@sinesaudeilasy uasdmadndanddaduluss
laaeud uialulaBluvrediolaudiuazdatalsunsuduatuuasdoyalulfdsvies
Uszanana 1@$vnedasussuranamulusunsuduatuiidan wazderneufunduluds
TnateuddanIwil 2-3

Resource/Servrce R
Mobile Agent esource
Ag

ent
Mobile Agent Server
«+—» | User Agent ng:?
\
Resource/Servrce
Mobile AgEnt Resource
Agent

Mobile Agent Server

o 3 ° ¢ ¢ @ a
A 2-3 Taseaiuagnisihauveanalulagluuiedionud (audy uamesanaida, 2554)

Tussuumnaluladluviedioaudazusenouldaie 4 esdusenoulngq ldun
Mobile Agent, User Agent, Mobile Agent Server laig Service/Resource Agent

Mobile Agent luunediaiaudidusunuveldnielaaouinazihnuliuszuig
uuATetie egnasielae User Agent luuedislaudusznaulume 3 diu loun lAn
lUsunsu (Code Component) a@nug (State Component) uagdoya (Data Component)
L A L=} 1 = =I e/ A 2/
san il 2-4 Tne Code Component Asduvadlsunsuvisanudilisutauninefniazdaegn
o Q4 d 2 v ¢ o | Y ¢
W1luUsyulawa Data Component Aadaufiiiunadwivessuiiazvdsinnulaaoud way




A 0 A o 4 ° % [
State Component Aaduiiuamuzvaseuluvmstiu Seaunsasiwunld 5 aatug laun
Running, Suspended, Stopped, Aborted way Completed (@ ueaviasanalde, 2554)

Mobile Agent

Data State Code
Component |Component| Component

o '
M9 2-4 drulsenauradluunedlaraus

Running #1nefs muﬁ"’uﬁﬂﬁagnﬂssmawa

Suspended vefia nsngaUsEIanaul it efiluuredialrudazh
Msgheines wazvinnisUstananareMniudely

Stopped wungfiy NMsvgaUsEaanasd19a1s 1wy n1sldalunisussuiaiv
fmun uazdmadwiTldaulitulaaious

Aborted Mnefis MuiiUszIaNaDEgnEnEn

Completed wneis nuiilszananaegtuaiaduuds wioutsdanadwsiilii
Irauoun

User Agent Aodufiinthiidmiududenansenisleaouduasiuunedionud
Tneiilnawaudlisnfudesfndemliuedionulnenss uwazvinisinseniu User Agent
G4 User Agent a¢a$13 Mobile Agent snuiilraueuddede wardduuedionudiuuseing
vudinedeneg ule Tuuedioauihauaiedu ssifuniandusnil User Agent titeiias
dnadnsilduliruleaioud

Mobile Agent Server iufonarsiiviminilumsindesuseminluviediotous
ua¥ Service/Resource Agent wiflddyAorinunan1zuindausag Miuigaudmsu
nmMsUsznanaliduluuigdioiaud

Service/Resource Agent ﬁﬂwﬁqﬁLﬂuﬁanaw’lumiﬁwﬁq%’agaﬁﬁmmi Kipy
grudioya Wudu (aude uamesanaide, 2554)

b 74
Yunauisermullauun (Ant Colony System)
5 ad a &) Aa Y q" /s @/ =
Tunswiteranieuumiunfeuludegtu Faldsuussduaalaninainuasss lae
NIANYINGANTTUNITUNBMNTVBINAS (Marco Dorigo, 2006) laevins@nwngAngsuued
1A SUAUUALLAUNTIUTIUNEIDIMNT 1HaNULMEID1NT UAEIUMITNAUTIvestu Tu
- v O ° & o ) ) a o ) v 4 a
YuziRguly unazyinn1siallsluy (Pheromone) inaamdunadiy walvuadiauiu
2 ﬁ = w ' v o v a A ) PRy & vy )
AudunAluasdnasemis unflaussdrduladenidunandilsluuiald vndundla
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uduniedid uaasBadunmslufdumatusanitge dliilsTuuve sdumaiuiienn
ML wasduneiumiumetosndelifumiiuniaas ashinilsluusswely au
yhlsdumentiilslwmnuunanefiudumaiiafigaly danwdt 2-5 udlususifentu i
Fafluaunsiifenilasiulusadunmslml efldiezldidumafinniwean

E E 5
3 3|g :
% 3 &

; poe  _ww aRota
e R =R
A i o X33 Xy W B F

g dlg LR
3[3 Fl& b
3lg &
5 o ¥
A A A

Al 2-5 wqaﬂﬁﬂumimmmﬂmm (Marco Dorigo, 1996)

fuporiteranieuuaiigausrasdlunsdumillsluufoangasluudasiduns uile
hflsTaniliuldlunsdaduladoniduns Tumafifivestuneuisornniaumn uass
Funmidumsiufiagivun msdeduladenTnuadaluasiiuegiuanuthasfureudas
e FeanansodualldannngmsiuAeuaniue uagasinisufuillsluueadunadiun

a ] 5 5 P=3 o 2/ 1 ¥ 1 4

WurunnATe Tunewitenaniiauunusenaudie 3 dumdn ldun ngnisiasuaniug, ng
LY 5| (v L

nsusuilsluuame wagngnsusuilsluwinig

1. ngnsURguanIus (State Transition Rule)
ﬂl 2/ ' . ! 1 o =} A
SuAunaudazfazgnauliluwdasinun wasunvsiinsduneavsoisudatuy
=4 = @ 4 1 - a
nluuavdlsludnivuanila lnwordengnisidsuaaiuy anudiaziduiiuassifiunieein
L dn! 1 ! 1 A 1 6 1 =
dlea r Wéulles s axlusgivedu ¢ Nlnsnsyawedsaianesyvdng 0 de 1 Tuvne
< A o 1 ' | A aa - v P v &
1 g, AEAMINEN g, (Wumaruazstununezifonisnisdenduni lnenaunisa

argmaxuejk(r){fr,u ) Ur,u} 4 = qo (2.1)
S ;9 > qo

Ty AORLSlUUSENININUA T Uy U @2 7y = 1/d,,, ARANETaRN
(Heuristic Value) laefl d,.,, Ao svpgnssenialvuaruasivun u uas Ji As 19nves
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A as A s 1 ) | L [ i

Tnuaiundin k daldirgliunneudle q < qg unazdndulaifonluun u Al
1 L2 I a a o dl A

seninilsluuiuadiainiigaiign

= 1

ANaR )
a a
naunsi 2.1 Tuvuy

ada o 1 ) -d' .7
7 q > gy unazisnismuiamanuitazilunagluds
nuedaluldnaunisn 2.2

B
TT,S'nr‘S

kK _ ;U € Ji
Pr.s = \ Zuesim) Tr,s'ﬂf, s

(2.2)
0

; other wise

pk ¢ Ao mnnhezduiiuaiii k asdumannlvue r 1Udluue S dw B fe
a o o o 1Y) | & 1% |
msdwesinuauaNuduiusiued 1, s luaunsn 2.2 1 uaavidenidunialagnisgu

- o : & k a = S| - Y 1 o
Balnualanrauihazidu py s an Bslilenmanunasifenlvuntiuunn us nualaidl
aruneadu pk ¢ i avrilflemaiuasglnuniulosanduiy

2. ngnisusuilTsTaumannsfi (Local Updating Pheromone)

YR PN ° @ v o v a
TunpnrsusuRTsTuntanizNagvinnisusuRlslunlunng W@ unsfinannsaau
9 9

1 a4 1 v 1y =
e Tngundleiansuly Wstuuluyne dunssslinssemelunng seu dunslan
da

ADE
She

a a ' [y Y 2 as a A P~ v A aa
fluadumesing dunedufsiiflsluunniduiesy Gangnisuiuiilsluuanzidiaunis

Trs = 1-p)- Trs TP To (2.3)

P A W P = 1 P A
e p AednsIN1sTeivevesilsluulaeiiAnsendng 0 89 1 uasT,y AeAmlsluu
a v o o - ' v v &
SudunrsaUsuauRlsyussuwiuaNuuwUElR UL EUnI9u

3. ﬂgn'ﬁﬂ%’ﬁﬂiﬂuu’aqn"jw (Global Updating Pheromone)
' v A A a % P | v v &
lunsiagsovazilundinilamaumalasseenmandungalusoudus dslungns
UFuillsluwasnieaeldusuilsuuieguudunanangaluveaudasseu vivladuniadud

' | o S ’ o P o a
AunuILdurosilsTuuaudntu deualilusaudnluileonnafiunazdndulalunisidan
dunnatiunngaunie laedaunisaail

Trs = (1 —p) Tps+ pr ATy (2.4)

108 Aty s = 1/Lpese 100 Lpese aunsailulavisszayniandngnluseutiug
|y ) | a %)
LaZsTEENNATARALALTILS U]
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4. tunsuvastunauiteranauue

1) ﬁmumwwmﬁma%f‘?uﬁumqqﬁaﬁ’%ﬂu

2) arvaeuhasuiuseulitmualviedaunasilumsvganisifouiudwield
Sdlimutuneud 3) uadld ilsluugaiefemmeuiinfianvesiunouiBeraniauue

3) Wuausagdidunsludilnunasunnalnun Taglingnisiudeuaniusinindula
Tunsidentuundsly

4) ynnsUFulgeillslinumng dumeilusluseuiidumediulngléngnisusuiils
Tuuawgdl wagvinsusulsilsTuuvoadunsiiaian Aualuseudanunsamls Tavldng
nsUSulstuwene

5) wnduluvtumeu 2)

Tumpudsn1sfumuuuunawidn (Cuckoo Search Algorithm)
funeuiBnisdumuuvungindunddudureuididounuunginssuvesde’
duienfudunouiteraniauun duneuisildsuussiuaalaunainitnisnsldveun
A1 (Xin-She Yang, 2009) lagsssurfunawmitaglinglilusivesdaes uiungui
snavdumuasueuiillunsfifiasundnilusnsidnieenmenms livssunguinfign
weuietiuasUruuegivldvesdnunileninduinannismens viliilentaiisnn
azmulduvanyaeuuazamnduld delunsdifundniasshnistialdvesungininis uddun
8n15wmsnduldld avilvilivesunquiedsendely Tnsunfgnunquiiiitnliesnuusnd
gnundnn vhlignungmiilndeusslvhangldluduresundn uiedlunsdliignundni
Aeneu ungiiiudsamsangnundn ilesangnungidliuediflvgnintgnundnd
10 ylFgnundniensimsae udwndugnunainiresinduiulnegmelufundni uas
eflaamnsldunquifias fusenludumidwidmnzausely

AN 2-6 NMsaUARBULUY Lévy flight



13

Tunsftunawhasdumidmifunsauefioseentdty Tneunfazlindnnslu
MSEUMILUY Lévy flight Fafiuguuuunisifugy (Random Walking) suuuuwniadiunis
fumdnfiasildiinnisnszaensmdmeveanivlduin Gafned a5qydsinena, 2555)
(AV. Chechkin, 2008) fsamil 2-6 inlkanunsavdnidesninintywiArigaianisils
(Local Minimum Problem) Tnefiaunisves Lévy flight figtadd

r(1+6) Sin(nTB) 1/B (2.5)

A I TP

4=] = o 1 o o o 174
Tood I Aeflandunnuun Wudiurensvesiladduniniveisavesdiuiudedou
= Y o o , . a1 5 1 =
waz f Ao AuUsNAIUANNISNIERIeAmauTes Lévy flight Taesiasais 0 aufis 2 uay
0,, AeAmsnszateinay
310U azinisduat u waz v a1n u~N(0, 2) waz v~N(0,1) Tng
N(0,52) wuefis nsnszaneuuuUnd (Normal Distribution) Taefl Arnatsfie 0 wa
ANUUUSUTIAD 0f wisannduihdrdenanudunmisseznsitugu laelddunen
YBILNUNNET (Mantegna’s Algorithm) (Xin-She Yang, 2010) lédsaunnsi 2.6

o
Y
=
b\
]
i}

[
LY
a
!

u

step size = 0.01 X (—27) @ (Xf —Xpewr) @9

A 1 LY { = 1 1 1
NAUN15N 2.6 A1 0.01 Ao Yadefimuaussozmsiiuduuesunguii du XF
o ° Y o ° dad v 1o
Ae Amauluseulagtun { luseun t uas Xpeg AROUNANARRIRAYIINITUSZLIANE
a . & a1 o .
Tunauis step size feo szvzn1siAugu was wsaavuny @ Ao entry-wise product lu
(Y 24 o J » [ A 2/ o 1 A:il' o 2/
TunugAvNe Awien Step size dndwisheasdneuyatad Jeamnsaduandlaein

< 2| o 1
aun1si 2.7 \lle Xp 44 Ao Aneuyalny

€e

A

Xiey1 = X¢ + step size @ N(0,1) .7

dmsutuneuinsdumiuuunawiniufiudnnisuazuuda Ae Tuudassouas
vhasedmeutuiniagiiunszumsfunn il wasfudneuiiafgauielddmiulunis
ahermevyrindlusouralufssadetuduneuiBiBeiugnssu (Genetic Algorithm) dsfl
Funouseluil

1) Mnsassungminiedineuteslani (Solution) lagdduiu n ya
Xi(i=1.2,..,n) \ile X; wueda unqmiwéfaﬁ [ wazdArwiniATngUsvase
(Objective Function) wesfmauurazyn f(X;), X; = (X1, Xg, oo, Xg)T 108 Xy
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2) asnaeuhasusnnuseuiifualivietunurlunivganisidoududmdoly
gndalivhmudunaudl 3) uidld nadwivasdmaugariefempouiidiianvestuneuisnms
AUMUUUUNANI

3) dumfdlmiivFoasuinouyalnilnglivannisues Levy flight ldanaunisi

2.7

1) Aunamaringussasdanfneuyslvafiffiae

5) mﬁmmmJ'iuaqmlaqmmau%mlwummqmi’mqﬁiumﬁwaaﬁwmau“qmm Qgyims
unufirinquszasdvasinouyaindeingussasivasdinauyalvsl

6) mmslwummmuwumuwmmmﬂm‘iquuaamqmmmﬁwmﬂuﬁlﬂ%gﬂ
hae pg Tay mAnuasilu p, ﬁammﬁﬁgnﬁmuﬂlﬁwé’qmﬂﬁ?uﬁqmsa%fwhﬂu’l,mj
Fununuiiluimiigniharelnenisdy

7) Bosddunadns wauiiudnaufiiiian

8) wundulvhduneui 2)

]
~

TNV

Marco Dorigo Wa¥ Luca Maria Gambardella YaueunAMLLEas Ant Colonies
for The Travailing Salesman Problem {(Marco Dorigo, 1997) lagluunaiiu 53358151’
hiauelsnsdumidumsiduiigauutiymmadunmaemdneunelngliduneuizenan
lauun s?fqLﬂu%umauﬁﬁﬁLﬁauLLUUWqﬁﬂssumimmmwamm%a Fumeuitenauniauun
Uszneusetunouiiddyfe nindenidumeiengnisiudsuaniug nsusuitlstuu
aw1eft uaznsufuillsluuaning snnnanismaaesluunaruil funeuitennndauun
annsodummaouiAfiaeldiniiuneuidius

Xin-She Yang Lag Suash Deb YaueunAudes Cuckoo Search via Lévy
flight (Xin-She Yang, 2009) lmsluunAinu muus’ﬁ%’alé’fﬁqLaua%umau%‘%ﬁl,ﬁauuw
wqmﬂisumsfmlwawﬂmmin1/1suawuumamﬁﬂﬁﬂumuwuﬂmmﬂmmumamﬁuu
Funoudrdrlaun nsfumsilvlfvnaulagldis Levy ﬂlghtﬁqmumamuau (Random
Walking) guuumils Weflagvilidumdmeuldnsyaenntu anranisnaassuandliiiu
J1umewTs Cuckoo Search via Levy flight iluisfifiuszansam awsothunudlodam
NITMIANNUIZAUNINTI (Global Optimization)

Ramin Rajabioun PaueunAuied Cuckoo Optimization Algorithm (Ramin
Rajabioun, 2011) Inaluunanu ;:ﬁﬁalﬁﬁqLaua‘%‘%msLLf’ﬁJfgmﬂﬁé’umﬁmauﬁﬁﬁqﬂma’l’i’f
Funeuiditlasuussdumalaunanugiinssunisndlaivesunauit Tnsazstihduneudsi
ﬁflLaumn“l’é’fwmaaUﬁuﬁqﬁ%'uuwmsgwuﬁwuﬂ 5 #andu (Q.G. Wang, 1997) laun #endu F7,
F10, F12, F13 uaw F14 Inefladdumandiidutyminismendidiiga (Minimization
Problem) LLazﬁﬁ‘%ﬁﬁqLauamL‘Ll‘%EJ*ULﬁauﬁu%umauﬁ‘%ﬁwi’uqﬂssu FumerTRmAInzay
flamuuungueyna (Particle Swarm Optimization) iag Funerisnsinandunvvdienen
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LUUNS¥18 (Decentralized Relay Feedback) (Uwe Rotteermann, 2004) 311A1SNAADY
wamsliutiluiteddu F7, F12, F13 uwaz F14 wnduneudBanusafumidrmanld us
fupouiBiinavefimuilunisgiiifiing: uasluitaddu F1o duneuiBideiugnasy
funerABmdumnzauigauuunduoynia wasduneuidnisinanduuvudreveauuy
nszeldnadniildansadufivonsuld uidunouidiinaueawnsadumdneuld
IndiAgsudmeuiiaiianls

Masayuki Higashino uagay 1laueunAMLLEes Mobile Agent Migration
Based on Code Caching (Masayuki Higashino, 2012) Tngluunaiu §idelddnauenagms
Tunsifivamnilunmstheunasninuveduuiedielaudidenisadrawas (Cache) 1l
ideudfnined wasthnagnifindnundIsuiiisutuindetedldldlduay uasinietned
Huszuuussinanauuusmgud nuaamsvaassuansliiiuin nagnéiiiiausannsaan
aunatlunsireunainsyinuredduuediorudlii 52% uasnagnsngidelimiiaue
diamududaszanisviag W fjaiiulufinisandmaunisthoundwihanureduuiedio
Ut Seansodailuldsuiuitaun 1eendae

De-yu Zhang and Zhi-guo Liu YaueunaMiiia Study on Improved
Algorithm for Mobile Agent Migration Path (De-yu Zhang, 2010) Ingluunanu g3dule
iaue LR ra s nueesluuedielnuifietuneyiseranlauun i
MeimuILgs Teazusznaulufedunsuiididy Tun nsifiususiudeyaaausues
wiete Faerl¥iRiBainia (Flooding Mechanism) nswaunlsiduneuisoandauunly
FLNITULUNIET93Y (Real Time) kavanuatnsalunisusuiuesld uasituneuisd
thiausuUsudisusudurewifenaniiauuauuudadn 91nnaanisaasuandliiviuin
FumeritihiaueiivssavsamilanitunewiBenaniauunuuud st lugugnsnnu
gnsasiasIalunsUsENIana

Jian-pei Zhang ey Ay diausunAUi3es An Improved Migration Strategy
of Mobile Agent (Jian-pai Zhang, 2007) Tagluunaau pﬁﬁ’alﬁﬂ'lLaua“ﬁu'umuﬁ%'sﬁ'wwa%m
LIneasLUTTU(Support Vector Machine) snlduftigyninisinaunuineinasyieuliiu
Tunediowud Insazthdunewitdnmesnnnmesustuinlflunsdnduladenvuadalud
vUszanana uasihundeuiiguivassisnig launisnisideniduniuudy warigns
donmdmeuiiaitan annuanismaaesuandfifiuvinisihduneuittwmesannesuedu
wldlunisinduladendumaduisiusy@ndaw

Jun Ma wazamy tiausunauides Solution to Traveling Agent Problem
Based on Improved Ant Colony Algorithm (Jun Ma, 2008) laeluunannu gidglmiiaue
3%'mmr’i’ﬂzummsl,aumwadﬁl,mu (Traveling Agent Problem) ZsuUsenevlusaedunouil
mmu a Funou Tun “uumaumman‘[wummlﬂ‘[ﬂaimngmsLﬂaauamuvwmunﬁﬂswsq
wé SupounIsnaneug mi‘lJiUWIiIﬁJuIﬂEJI‘Uﬂ{]ﬂ’Ti‘U’iUWIiIﬂJULQ‘W%'VILLa“’m;]m’iUiUWIi
Tuwaanedehunswmuiuds was m‘uumamﬁmnwmmmnm'smLﬂsaumaunu TURDU
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3Bum (Ant Algorithm) wazdunauo uniiaANNALUUALAN INNHANITNARDILERAILALTILIN

1
a

FuneuAsiiumsitaniivssdninninthituneuisuauasduneuotanauuauuuduiy
silugumsdumenouirfigauazianlunisussanana

Yasser K. Ali hazaniz Yiauounanuides Optimizing Mobile Agents Migration
Based on Decision Tree Learning (Yasser k. Ali, 2007) Tuunaiu §idgladrauonis
Fouduvudulidndule Fsasfimsiinssiagduuniiadedeg viliAamiuddiu
139U 1A Round Trip Times, Throughput Wag Packet Loss laeld Naive Baye
Technique wagurn1siFouduuvdulifndulanldlunisdnadulofonlnundaluiiesl
Tuvnediourluussnanalnslifuneuds 103 ileantyminisesasindavestoyauy
\3ednsuuuLie§yLiod(Peer-to-Peer)  waz1dBTdAuBNLUTBUITBURUIR Open
Shortest Path First (OSPF) (Uwe Réttgermann, 2004) 31nHan1SNAa0Iasland iiuine
finauovwiluseAnsnmitiniy

Ehsan  Valian uazaniz Y iauounaiuses Improved  Cuckoo  Search
Algorithm for Feedforward Neural Network Training (Ehsan Valian, 2011) IagTuunainu
Tngunfmsiweslutumeuiinisdumuuuungminsiidad dadueilidunouisd
UsyAvBninanas §iTeTuiiaueRusumaimeslneslufRlrtudunauisnisdumuuy
unquri lunmaassazifunouisiinausuasduneuisnsdumuuuunaminuuiady
svhmsiFeudiedunmiminveslassdisdsransifenuuulnaludranth (Feedforward
Neural Network) titeftagthluldlunisdwunngulnefiyadayanaaou 2 ya léur Breast
Cancer Dataset uag Iris Dataset uazthtuneuisfiiunsusuUsudmiuisufisutuneu
FMsAUmUUULNAUTILUUAARY 91nKansnaaosuansliiiuil funeudiiitaed
UsAvBnwinty

Milan Tuba uazAmz YiauaunAuies Modified Cuckoo Search Algorithm
for Unconstrained Optimization Problems (Milan Tuba, 2011) lagluunainy N’Jﬁ]&ﬂﬂ
mmuawmau’ssn'ﬁﬂumLLuuunmmemumsﬂsuﬂsam’h’ﬂummnﬂmmmimmwmwaﬂ
wuulsidfia (Unconstrained Optimization Problem) Tngaziin1suiuugedsnisduiama
ssorlun1sfumdaey uasthtuneuisfitiaueuiuieudisutuduneuisuuudaulagld
qmﬁ’f@gawmaaummgwuﬁwm 8 yn laln Ackley, Dixon and Price, Griewank, Penalized,
Rastrigin, Schwefel, Sphere uag Step aMNWanIsNAaILaAIlALAUIN %umuﬁ%ﬁé‘%%’a
thiausannsndumdnouldiniduneuiimsfumuuuunguriuuudai
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‘i‘j’;umaun'mm%ﬂu%'aga
fAdeldamdivanyadayanaaauiiiothumasauiudunewisdldnd ity 1nn
URL #ioluil
- http://people.sc.fsu.edu/~jburkardt/datasets/tsp/tsp.html
- https://code.google.com/p/curvatura/source/browse/examples/
- https://code.google.com/p/tsp-ikm-java/source/browse/trunk/TSP/data/
- https://code.google.com/p/simulacion2012/source/browse/trunk/genera
dorVA/archivos/
Tnoyadeyadldnnaouiidaofusianun 7 yadaedu 1éun pot, er7, fize,

dantzigd2, eil51, eil76 wag rat99 Jausazyndoyassddnulvuauandreduld laun 15,
17, 26, 42, 51, 76 uaz 99 nun mudiu Fausazynazdnudnvasdoyaiduwuunsiv
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1. MaUFuUgstumeuIsnsdumuuuungwidn

FumerdtmadumiwuuunauritldfuussiumalanannisAnussaumnilunig
mildrasunqidatuiiinendnly ginianeinuslfinduneiistdindsegndlfide
widymnnsasunisiiumaldulunediownud Tnsazndniaisnsiduneuidtun
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1.1 lassed1edunaudsnisAunuuuung v
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1) CS do

2) initParameter();

3) bird = initSolution():

4) Dbestbird,bird = getBestBird(bird, bird);

5) while ( t<max ) do

6) new bird = getNewNest (bird,bestbird);

7) best, bird = getBestBird(bird, new bird);
8) new bird = destroyEgg(bird):;

9) best, bird = getBestBird(bird, new bird);
10) if ( objFunc(best)<objFunc(bestbird) ) do
11) bestbird = best;

12) end

13) t = t+1;

14) end

15) return bestbird;

16) end

A 3-2 laseasetupeuisnsAULUUUNALWMI

4 o v
Warvual
bird s gadmauluseulagiu
Rk ° ot o & 1o
bestbird fn AmaunANgAsuaislUsWNTY
. ° ta a °
new_bird @8 yaMnouyaluliinaInnsAILIN
L= o S LY
best g Aneuiangalusoutlagiu
max A9 SIUIUTBUEIER
t Ao seUN t
PNNNA 3-2 Svaziuavatidaztunaulfseluil
USSR 2)  AuuadtwsfiwesAisudusieg
UsTinn 3)  dugadmeuiduduaniulilu bird
o o 1 ° oot .
Ussvinfl 4)  Aumdneuiafianlu bird wasiulily bestbird
LY { o A o | 4
UsIvinfl 5) uguaiuduiuseu max Anvual’
o al ° % o 1 o 1 vao a o Y
ussviafl 6) viamsAumalnainagrinisneldlagldisnisiviinisuiudsaae
WA UWMUELNTSURY Lévy fligh tilazlunauituoiuuumnul (Mantegna’s Algorithm) uag
o v v
UwadwsiAuliN new bird
USTVIAT 7)  WAAIneU new bird undSyuisuiudugafiney bird WUy
d! 4 d! [ Aal 1 . 2/ g o o [ a; a; N
wilwondly uaziummaunanilily bird wiaunvinisAnmdAineunangnatn bird
wazthulilu best
o o o o | 14 1 ' 1 ! ' [
ussvian 8)  vinisiangluazaiidaluindlesnisquaianuinasidunn
sunslugafnaues bird minArsaslunduiudmumidedianioondiinnuiiay
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Wudtdmuald azvdiinisguardinouludumdadulu wazsifusneuyalnldlalyl
new _bird

uss¥indl 9) 1heyefneu new bird uFsuiisutufuyafiney bird wuy
wilwiontls uazifudmeufidndililu bira wiewhavnisuimmemoudiafignann
bird uasfiulilu best Wumuussind 7)

Us3Vindl 10) finouTes best Andidneu bestbird Whde 11)

Us9iA7 11) Wue bestbird M best

usTVindl 13) ¥insdmemiiuiuseu

1.2 MseenuUUAIRaU

nseanuuuinouIreanuuuluamIndun nxd fanwd 3-3 B1 n vnei
FuaumnounIeTIuILUNgMIY @ d wunels Srutuifvesdinauniediuiulivecun
o Tngil x, unildlulvundl j vosunqudriadl / Feftendaust 0 e 1

(%, x, - x,] (035 079 --- 0.03]
J¥u % x| 090 012 - 028
Xy X o Xy 10.81 041 --- 0.98]

DN 3-3 FIBYNNITODNRUUAINDU

TundazAnauazltuasuldunaluns e uunarinauuealuuIgLeLAUR Ty
x,; g ddiuanudidyuedvun lunediolnudasEuiuaninuaifidanudfy x;

A Y (% o/ 5 a (7 Ad ! o L4 o/
wngaduguduusn ndwintuazidenitundludidvuaniiainnuddy x; dosdau

o w 1 o v o - v o s 4 a = &
NIHANU LAasAN x,.j ‘Vl‘uaEJVIE!@F]@IWUG]Q@V]’]EJV]I?JU’]EJﬁL@L’%'uWﬂsLﬂﬂ%ﬁﬂlﬂ‘lﬁﬂﬁ’]m’]iﬂmu

fhetalaanami 3-6 Feaazuladrlusunds? 2 axfdaudidyasan fie 0.79 dady

TuuiediolaudasiSuduiilvuad 2 1Wulvususn LLavavl‘U&Jquumw 5 LUuI‘wumml‘U
dlesanTvund 5 fannudfysetadun Ao 0.69

1 2 3 4 5 6 7 8

0.35 | 0.79 | 0.44 | 0.10 | 0.69 | 0.28 | 0.45 | 0.03

path=2-—5-—>7-—>3—1—>6-—>4—8

AN 3-4 NISHAAAITUNITAUNINVDIILUNYRLDLIUA
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1.3 Fn1suSudganisfumiend

Tuinednudiduinisdunidludvdontsdunidnougeln azidsuainms
fumemauanisaaiy Levy flight 1udlnl §3elwliidnuawnsviaunuunun Tagas
theameuluseutagiudilulssnanatudsnsdumsinifignndu 2 38 Feasvilils
yarmeualml 2 o uazihyndmeuyalmiv 2 yauvhnsdadendmeuiiafian iofiay
ahayamauyalnl Faillnssatrafaniwd 3-5 Tnsnisdumn$alul 2 38du Uszneulude
Frsunuiidmeusemsduag uagRnsunuiidmeumuenuasdulneflassasuay
seazdeade

function getNewNest (bird,bestbird)
soll = bird, so0l2 = bird;
new_soll = getNestCuckool(soll, bestbird);
new_sol2 = getNestCuckoo2({solZ, bestbird);
new bird = selection(new_soll, new _sol2);
return new bird;

end

i Y ada 14 (% 1
i 3-5 laseasraisnsAumselnduvuruu

1.3.1 msﬁ'um%’a’lmjﬁqﬁﬁmmmuﬁﬁmauﬁwmsajuma (Randomized
Finding New Nest)

?J%‘msﬁum%’ﬂ“lmj‘m'%a‘umﬁ'mausuﬂ“lmﬁ%‘l,l,mvL‘T;Jum‘sdmhﬂﬁqmawaqﬁ'}mauﬁﬁ
faelutlagiu LLavﬁlvmmqwaﬂmuuu%muwLmavmmau'[,uwn61 fmeu Jevilildyndney
Y

q
] (]
aala

ﬁﬂmw“lﬂaLﬂaﬂnummawﬂwamluﬂwuu TneAEnsiiiseasiBundad

1)‘1/1'1mmauwmwaﬂ X, mnmimmmmamaﬂsuaqmamnmmau f(X)

esl

2) WARBUYNY AMReU X, Fouet i=1 8 n

3) guinunis Joc, uag funis Joc, el 1<loc, <loc, <d

a) vendrduanuddes X,,, Tusuvisil loc, aulls loc, uag sunufiddIsu
auddnyves X, lusunisdl Toc, 2ulls loc, madegnannd 3-6

5) qunduluvidumeni 2)

6) lnynrmaul
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(random) (random)
loc, loc,
1 2 3 d
X X X X [ ! X
best [  best,1| best2z| best3 best,d
X X | Xz Xi3 il Al el Xid

d v o = o Y |
AN 3-6 NMsAumSTlnlae B sununAmauMENSENY

Y ' a 0 8 Yo o v Pt v al v o At o
NFIBENNNT 3-6 AvilndmeuyeldlidunneindlAesiurnaunafngaues
ARUYALNT

1.3.2 nsfumSelnsidaeBnsunuidneunuaruiiazidy (Probabilistic
Finding New Nest)
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v v
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° s ° Y ¢ °
1) MARDUNaNgn X,,, 31nN15AMUINANINHUITEATINAINEY (X))

est
2) WAMBUYNYG AMBY X, AR i=1 09 #
o r 2 Adaa o o » aa
3) fwranianudiesily prop ffiRvesdiney X, sxgnunundieifves
o
X, AMaNn1sa 3.1
1 ] 1 aa o 1 o ey Ad ]
4) duArmruhiasduluyng ffvesdmeu X, wasmnamuiazsluialanden
1 i A A o i aa :; 4 Q
wnndhanuhesduiiaegnunuil prop avihdmeuves X, lulftug wunuiidiney
aa o - W 1 v o
X, lufifidieanu Jeawnsasiumegaldainama 3-7

5) 2unauluvntunoud 2)
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6) loyadmaulul

1 2 3 4 5 6 7 8
X, | 0.51 | 080 | 0.32 | 0.39 | 0.22 | 0.91 | 0.55 | 0.77

X, | 0.35 | 0.79 | 0.44 | 0.10 | 0.69 | 0.28 | 0.45 | 0.03

i

prop =04 JI
random
replaced | 0.90 | 0.12 |0.68 | 0.19 | 0.61 | 0.53 | 0.93 | 0.28
values | —— — = | = | =
newX; | 0.51 | 0.12 | 0.32 | 0.19 | 0.22 | 0.91 | 0.55 | 0.28
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1 2 3 4 5 6 7 8
cuckoo | 035 | 0.79 | 0.44 | 0.10 | 0.69 | 0.28 | 0.45 | 0.03

random 0.90 | 0.12 | 068
destroy egg | 2L | U 0.19 | 0.61 | 0.53 | 0.93 | 0.28

new cuckoo | 0.35 | 0.20 | 0.44 | 0.62 | 0.69 | 0.28 | 0.45 | 0.03
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pe =1/d (3.2)
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Data Best | Time Path Length Accuracy(%)

Set path | (s) | ACS| CS | RFNN [ PFNN | MCS | ACS | CS | RFNN | PFNN | MCS
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Data Best | Time Path Length Accuracy(%)

Set path | (s) | ACS| CS | IRFNN | IPFNN | IMCS | ACS | CS | IRFNN [ IPENN | IMCS
p01 291 32 | 291 (291 291 294 | 291 {100 | 100 | 100 98.97 | 100
erl?7 2085 3.2 2158 | 2112 |- 2085 .| 2108 2164 | 96.61 | 98.72 | 100" 98.90 96.34
fri26 937 19 | 945 | o911 953 1061 970 |-99.15.| 96.49 | 9832 | 8831 | 96.59
dantzigd2 699 112 804 765 | 140 823 805 86.94 | 91.37 | 94.45 84.93 86.83
eil51 426 150 496 459 454 | 476 462 85.88 | 92.81 93.83 89.49 92.20
eil76 538 500 648 642 |- 616 - 665 621 83.02 | 83.80 |-.87.33 80.90 86.63
rat99 1211 1000 | 1554 | 1651 1513 1535 | 1510 ‘ 77192 | 7334 | 80.03 78.89 | 80.19
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i BeRau 94.45%, 93.83% wag 87.33% udF wastatuneuITnIsRUmULLUN
ailasmsdumdmisensunuiimuenuiontu (PFNN) uagdureuitnmsdumuuy
unawilaenisdumlusluuueun (MCS) deldnadnsingu Waiufunisneaasil 17
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AT 5-1 HAANIVDIVURBUITNUNLEUD

Best Accuracy (%)
Data Set Time (s)

path RENN | PFNN | MCS | IRFNN | IPFNN | IMCS
001 291 32 [ 1000 | 9798 | 100 | 100 | 9897 | 100
orl7 2085 3.2 9990 | 9876 | 99.76 100 °| 9890 | 9634
fri26 937 19 | 9884 | 9027 | 97.19 | 9832 | 8831 | 9659
‘dantziea2 699 112 8899 | 8262 | 8282 | 9445 | 8493 | 86583
il51 426 150 8838 | 8320 | 7473 | 93.83 | 89.49 | 92.20
eil76 538 500 67.16 | 6466 | 5478 | 87.33 | 8090 | 86.63
rat99 1211 1000 | 4571 | 4092 | 3588 | 80.03 | 7889 | 80.19
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26.926, 14.765, 24.166, 44.944, 25.06, 41.304, 49.659, 36.892, 13.454, 23.707, 20.025,
32573, 59.481, 50, 36.77, 10.05, 39.825, 45.891, 56.939, 16.763, 0, 25, 48.384, 54.918,
55.145, 43.6, 32.558, 31.401, 7.2111, 15.524, 36.797, 24.331, 35.777, 9.0554, 21,
27.019, 36.056, 18.385, 27.166, 67.417, 57.697, 52.01, 61.098, 41.869, 39.408, 30.15,
38.328, 39.217, 19.799, 7.8102, 32.062

7.0711, 10.63, 12.207, 38.013, 27.074, 23.259, 25.71, 12.083, 26, 37.108, 16, 27.313,
48.918, 33.541, 41.437, 18.868, 37.162, 34.655, 52.697, 15.033, 25, 0, 26, 34.366,
39.825, 18.601, 15, 10.05, 18.358, 34, 13, 11.705, 47.17, 30.61, 20.881, 24.187, 36.401,
22.204, 45.31, 63.008, 51.225, 51.478, 37.656, 43.681, 47.096, 20.591, 30.232, 17.117,
29.614, 24.413, 20.809

21.587, 33.956, 36.674, 31.257, 36.125, 11.18, 6.0828, 15.811, 43.267, 50.21, 30.529,
29.155, 33.838, 15.524, 45.618, 39.395, 35.735, 24.021, 44.102, 41.012, 48.384, 26, 0,
9.434, 21.024, 15.556, 16.643, 28.792, 42.953, 51.614, 24.187, 24.597, 55.758, 51,
46.39, 48.508, 38.484, 36.401, 60.108, 52.173, 40.447, 47.265, 13.038, 44.272, 52.326,
24.083, 26,571, 9.2195, 43.186, 44.721, 22.023

29, 41.11, 45.607, 28.636, 38.833, 13.928, 14.213, 25.08, 47.927, 53.009, 35.735, 30.48,
27.166, 10.77, 45.607, 45.354, 34.67, 21.024, 39.319, 49.366, 54.918, 34.366, 9.434, 0,
14.036, 24.839, 22.361, 38.079, 50.16, 55.902, 33.615, 30.594, 56.639, 56.303, 55.109,
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57.567, 38.419, 40.719, 63.008, 46.098, 35.057, 43.966, 12.369, 43.046, 52.202, 27.295,
26.249, 17.263, 46.648, 50.289, 25.06

33.106, 43.417, 51.971, 17.692, 33.956, 16.643, 26.926, 33.941, 45.277, 47.17, 35.128,
24,739, 13.153, 6.4031, 36.401, 45.1, 25, 11.18, 25.71, 53.852, 55.145, 39.825, 21.024,
14.036, 0, 36.056, 25.08, 46.228, 51.971, 52.173, 43.139, 32.016, 48.01, 54.231, 60.415,
64.008, 29.682, 38.118, 56.859, 32.062, 21.213, 31.305, 26.077, 32.527, 42.521, 25.02,
18.974, 24.759, 42.202, 49.01, 23.087

18.868, 29.069, 25.318, 42.579, 40.162, 21.84, 11.18, 7.2111, 43.012, 52.773, 30.887,
36.222, 48.301, 30.017, 52.773, 36.797, 45, 36.401, 56.754, 31.623, 43.6, 18.601,
15.556, 24.839, 36.056, 0, 20.224, 16.031, 36.892, 51.4, 10.05, 24.597, 61.033, 48.795,
35.355, 36.014, 46.271, 37.59, 61.911, 65.788, 53.759, 58.31, 22.361, 53.085, 59.228,
29.428, 36.056, 13.153, 45.177, 42.45, 28.16

8.0623, 19.026, 27.203, 24.166, 20.591, 9.0554, 19.849, 14.036, 26.627, 36.205, 13.892,
16.031, 33.971, 18.974, 32.558, 23.087, 25.179, 19.849, 38.91, 28.792, 32.558, 15,
16.643, 22.361, 25.08, 20.224, 0, 23.022, 28, 35, 22.136, 8.2462, 41.231, 34.438, 35.341,
39.115, 26.077, 19.849, 43.932, 48.877, 36.892, 39.051, 29.682, 33, 39.051, 9.2195,
16.763, 8.6023, 26.907, 28.231, 8

16.155, 18.974, 9.4868, 47.011, 37.121, 29.732, 26.306, 13, 35.171, 46.69, 26.019, 37,
56.639, 39.825, 51.478, 27.514, 46.819, 42.802, 61.774, 16.643, 31.401, 10.05, 28.792,
38.079, 46.228, 16.031, 23.022, 0, 24.207, 42.72, 6.3246, 21.587, 57.079, 38.471,
19.416, 20.1, 46.325, 32.062, 54.406, 71.868, 59.908, 61.098, 38.118, 53.6, 57.14,
30.083, 39.357, 21.633, 39.319, 32.696, 29.967

21.378, 9.0554, 17.088, 43.909, 25.456, 37.014, 43.658, 30.414, 16.155, 27.893, 17.464,
31.385, 57.775, 46.39, 38.833, 9.2195, 39.825, 43.658, 57.009, 10.05, 7.2111, 18.358,
42.953, 50.16, 51.971, 36.892, 28, 24.207, 0, 21, 29.698, 20.1, 39.85, 15.297, 15.524,
21.587, 36.77, 18.385, 33.015, 67.624, 57.14, 53.038, 55.362, 43.278, 42.485, 27.514,
36.674, 33.734, 22.361, 11.18, 29.12

30.65, 23.77, 37.483, 38.013, 18.248, 42.059, 54.562, 44.204, 8.4853, 9.2195, 21.26,
27.459, 53.038, 48.384, 24.597, 15.232, 31.257, 41.437, 47.127, 31.016, 15.524, 34,
51.614, 55.902, 52.173, 51.4, 35, 42.72, 21, 0, 46.957, 27.586, 20.809, 6.7082, 36.222,
42.297, 26.476, 15.264, 12.042, 57.009, 49.031, 40.719, 64.637, 30.463, 25.495, 28.636,
33.377, 43.278, 10.05, 10.198, 30.871

17, 23.324, 15.811, 46.239, 39,115, 27.203, 20.881, 9.2195, 39, 50, 28.443, 37.483,
54.406, 36.797, 53.009, 31.765, 47.074, 41.183, 60.926, 22.825, 36.797, 13, 24.187,
33.615, 43,139, 10.05, 22.136, 6.3246, 29.698, 46.957, 0, 23.022, 59.682, 43.267, 25.71,
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26, 47.265, 30.928, 58.31, 70.661, 58.592, 61.131, 32.388, 54.452, 59.034, 30.414,
38.897, 18.439, 42.45, 37.216, 29.833

6.0828, 11.402, 22.804, 26.907, 16.125, 17.029, 27.019, 17.464, 19.105, 28.178, 6.4031,
15.652, 39.115, 26.306, 30.067, 14.866, 25.495, 24.698, 41.4, 22.472, 24.331, 11,705,
24,597, 30.594, 32.016, 24.597, 8.2462, 21.587, 20.1, 27.586, 23.022, 0, 36.878, 26.42,
29.411, 33.971, 24.739, 13.038, 37.443, 51.856, 40.311, 39.812, 37.59, 32.016, 36.014,
9.2195, 19.105, 15.811, 20.591, 20.125, 10

42.953, 39.115, 54.332, 30.529, 20.881, 44.654, 60.415, 54.12, 23.77, 12.083, 31.257,
26.627, 43.658, 46.69, 11.662, 31.575, 23.022, 37.014, 33.136, 49.244, 35.777, 47.17,
55.758, 56.639, 48.01, 61.033, 41.231, 57.079, 39.85, 20.809, 59.682, 36.878, 0, 27.459,
55.362, 61.4, 18.439, 25.02, 13.928, 41.195, 36.674, 25, 67.801, 16.763, 7, 32.202,
30.414, 49.659, 18.111, 28.792, 34

30.61, 20, 32.28, 41.593, 21.213, 42.379, 53.254, 41.725, 9, 15.62, 20.616, 30.017,
56.569, 49.82, 30.232, 12.042, 35.44, 44, 52, 25.318, 9.0554, 30.61, 51, 56.303, 54.231,
48.795, 34.438, 38.471, 15.297, 6.7082, 43.267, 26.42, 27.459, 0, 30.017, 36.056,
31.016, 16.125, 18.111, 62.169, 53.451, 46.141, 64.008, 35.847, 31.828, 29.614, 36.014,
42.19, 13.928, 6.4031, 31.78

27.313, 19.105, 10.05, 55.973, 39.661, 44.011, 45, 31.016, 31.623, 43.417, 29.732,
43.841, 68.505, 54.231, 53.712, 24.166, 53.151, 54.083, 70.007, 7.0711, 21, 20.881,
46.39, 55.109, 60.415, 35.355, 35.341, 19.416, 15.524, 36.222, 25.71, 29.411, 55.362,
30.017, 0, 6.0828, 50.804, 32.757, 48.094, 80.61, 69.426, 67.007, 57.009, 57.689,
57.775, 38.419, 48.27, 37.855, 37.696, 26.683, 39.408

31.064, 24.413, 12.083, 60.811, 45.277, 47.413, 46.39, 32.757, 37.643, 49.477, 35,
48.918, 72.801, 57.706, 59.481, 30.083, 58.412, 58.412, 75.073, 12.53, 27.019, 24.187,
48.508, 57.567, 64.008, 36.014, 39.115, 20.1, 21.587, 42.297, 26, 33.971, 61.4, 36.056,
6.0828, 0, 56.303, 38.471, 54.148, 85.633, 74.25, 72.422, 58.215, 63.285, 63.695,
43.139, 53.038, 40.497, 43.658, 32.757, 43.932

30.414, 31.906, 46.519, 12.649, 11.314, 27.313, 43.658, 40.012, 22.825, 19.026, 21.471,
10.05, 27.166, 28.284, 7.2111, 27.586, 5.099, 18.601, 21.024, 43.829, 36.056, 36.401,
38.484, 38.419, 29.682, 46.271, 26.077, 46.325, 36.77, 26.476, 47.265, 24.739, 18.439,
31.016, 50.804, 56.303, 0, 18.385, 27.893, 31.385, 22.561, 16.279, 49.93, 7.2801,
13.892, 17, 12.207, 33.734, 17.088, 28.302, 18.111

18,788, 14.56, 29.833, 26,571, 7.0711, 26.833, 39.598, 30.414, 7.2801, 15.232, 6.7082,
14.318, 41,231, 33.734, 21.024, 9.2195, 21.633, 28.071, 38.833, 25.942, 18.385, 22.204,
36.401, 40,719, 38.118, 37.59, 19.849, 32.062, 18.385, 15.264, 34.928, 13.038, 25.02,
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16.125, 32.757, 38.471, 18.385, 0, 24.413, 49.406, 39.357, 34.655, 49.406, 25, 25.71,
13.601, 20.224, 28.284, 7.6158, 11.18, 15.811

43.046, 35.44, 49.497, 40.522, 24.207, 49.679, 63.781, 54.708, 19.313, 10, 31.064,
32.757, 54.918, 54.203, 23.022, 26.926, 32.985, 45.695, 46.043, 43.046, 27.166, 45.31,
60.108, 63.008, 56.859, 61.911, 43.932, 54.406, 33.015, 12.042, 58.31, 37.443, 13.928,
18.111, 48.094, 54.148, 27.893, 24.413, 0, 54.745, 49.041, 38.328, 72.918, 29, 20.616,
36.125, 38.013, 52.498, 17.029, 22.204, 38.288

56.036, 61.522, 74.653, 25, 42.438, 44.011, 58.249, 61.741, 54.203, 48.384, 50.931,
36.77, 19, 36.674, 32.573, 58.6, 27.803, 29.547, 10.63, 73.539, 67.417, 63.008, 52.173,
46.098, 32.062, 65.788, 48.877, 71.868, 67.624, 57.009, 70.661, 51.856, 41.195, 62.169,
80.61, 85.633, 31.385, 49.406, 54.745, 0, 12.083, 16.492, 58, 26.571, 34.234, 42.638,
32.802, 52.924, 48.301, 59.682, 42.202

44.204, 50.448, 63.032, 13.454, 32.696, 31.953, 46.53, 49.659, 44.944, 41.195, 40,
25.807, 9.434, 25.08, 26.019, 48.374, 18.028, 17.464, 5, 62.37, 57.697, 51.225, 40.447,
35,057, 21.213, 53.759, 36.892, 59.908, 57.14, 49.031, 58.592, 40.311, 36.674, 53.451,
69.426, 76.25, 22.561, 39.357, 49.041, 12.083, 0, 13.038, 47.265, 20.1, 29.833, 31.113,
21.213, 40.853, 39.56, 50.16, 30.48

44.944, 48.01, 62.266, 16.031, 27.586, 37, 53.151, 52.953, 38.601, 31.953, 37.443,
24,166, 21.932, 33.242, 16.155, 43.841, 14.318, 23.345, 8.544, 60, 52.01, 51.478,
47.265, 43.966, 31.305, 58.31, 39.051, 61.098, 53.038, 40.719, 61.131, 39.812, 25,
46.141, 67.007, 72.422, 16.279, 34.655, 38.328, 16.492, 13.038, 0, 56.321, 10.296, 18,
31.016, 22.361, 45.177, 32.45, 44.204, 31.321

34.176, 46.487, 47, 40.853, 48.795, 23.345, 12.042, 26.077, 56.303, 62.968, 43.566,
41.231, 39, 23.087, 57.14, 52.326, 46.53, 33.242, 51.624, 52.345, 61.098, 37.656,
13.038, 12.369, 26.077, 22.361, 29.682, 38.118, 55.362, 64.637, 32.388, 37.59, 67.801,
64.008, 57.009, 58.215, 49.93, 49.406, 72.918, 58, 47.265, 56.321, 0, 55.009, 63.812,
36.797, 37.736, 21.932, 56.08, 57.706, 36.655

37.656, 38.949, 53.712, 14.866, 18.028, 33.242, 49.729, 47.011, 28.425, 21.84, 28.636,
17.029, 26.926, 32.45, 6.0828, 34.059, 8.544, 22.204, 17.117, 50.774, 41.869, 43.681,
44.272, 43.046, 32.527, 53.085, 33, 53.6, 43.278, 30.463, 54.452, 32.016, 16.763,
35.847, 57.689, 63.285, 7.2801, 25, 29, 26.571, 20.1, 10.296, 55.009, 0, 10.296, 24.083,
17.72, 60.311, 22.204, 34.059, 25

42,048, 40.262, 55.543, 24.839, 20.025, 41,146, 57.385, 52.612, 26.42, 16.279, 31.145,
23.409, 37.162, 41.869, 6.7082, 33.615, 17.692, 31.828, 26.173, 51.264, 39.408, 47.096,
52.326, 52.202, 42,521, 59.228, 39.051, 57.14, 42.485, 25.495, 59.034, 36.014, 7,
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31.828, 57.775, 63.695, 13.892, 25.71, 20.616, 34.234, 29.833, 18, 63.812, 10.296, O,
29.833, 26.077, 47.127, 20.125, 31.906, 31.321

13.928, 19.723, 32.016, 17.692, 12.042, 13.601, 28.302, 23.022, 20.881, 26.173, 10.198,
7.0711, 30.414, 20.224, 23.345, 20.1, 16.763, 16.155, 32.202, 31.401, 30.15, 20.591,
24.083, 27.295, 25.02, 29.428, 9.2195, 30.083, 27.514, 28.636, 30.414, 9.2195, 32.202,
29.614, 38.419, 43.139, 17, 13.601, 36.125, 42.638, 31.113, 31.016, 36.797, 24.083,
29.833, 0, 9.8995, 17.464, 19.416, 24.083, 2.2361

23.324, 29.411, 41.869, 7.8102, 15.133, 15.524, 32.016, 30.594, 27.019, 28.231, 19.235,
6, 21.19, 16.401, 19.416, 28.46, 9.2195, 8.0623, 22.472, 41.231, 38.328, 30.232, 26.571,
26.249, 18.974, 36.056, 16.763, 39.357, 36.674, 33.377, 38.897, 19.105, 30.414, 36.014,
48.27, 53.038, 12.207, 20.224, 38.013, 32.802, 21.213, 22.361, 37.736, 17.72, 26.077,
9.8995, 0, 23, 23.345, 31.401, 9.434

12.369, 24.739, 28.46, 29.428, 29.155, 8.9443, 11.314, 9.2195, 34.828, 42.802, 22.023,
23.77, 36.056, 18.385, 40.522, 30.414, 32.062, 23.409, 43.681, 32.14, 39.217, 17.117,
9.2195, 17.263, 24.759, 13.153, 8.6023, 21.633, 33.734, 43.278, 18.439, 15.811, 49.659,
42.19, 37.855, 40.497, 33.734, 28.284, 52.498, 52.924, 40.853, 45.177, 21.932, 40.311,
47.127, 17.464, 23, 0, 35.468, 35.847, 15.811

26.401, 21.024, 36.222, 28.071, 8.2462, 33.015, 46.755, 38.013, 6.4031, 7.6158, 14.318,
17.464, 43.105, 38.626, 16.971, 13.601, 21.587, 31.401, 38.079, 31.321, 19.799, 29.614,
143.186, 46.648, 42.202, 45.177, 26.907, 39.319, 22.361, 10.05, 42.45, 20.591, 18.111,
13.928, 37.696, 43.658, 17.088, 7.6158, 17.029, 48.301, 39.56, 32.45, 56.08, 22.204,
20.125, 19.416, 23.345, 35.468, 0, 12.042, 21.633

24.207, 13.892, 27.295, 37.643, 17.464, 36.401, 46.872, 35.355, 5.6569, 16.763, 14.56,
25.495, 52.393, 44.283, 29, 5.6569, 32.202, 39.205, 49.244, 21.024, 7.8102, 24.413,
44.721, 50.289, 49.01, 42.45, 28.231, 32.696, 11.18, 10.198, 37.216, 20.125, 28.792,
6.4031, 26.683, 32.757, 28.302, 11.18, 22.204, 59.682, 50.16, 44.204, 57.706, 34.059,
31.906, 24.083, 31.401, 35.847, 12.042, 0, 26.173

13.892, 21.024, 32.558, 17.205, 14.142, 11.402, 26.42, 22.023, 23.087, 28.32, 12.042,
8.0623, 29.155, 18.111, 24.739, 22.023, 17.263, 14.765, 31.906, 32.45, 32.062, 20.809,
22.023, 25.06, 23.087, 28.16, 8, 29.967, 29.12, 30.871, 29.833, 10, 34, 31.78, 39.408,
43.932, 18.111, 15.811, 38.288, 42.202, 30.48, 31.321, 34.655, 25, 31.321, 2.2361,
9.434, 15.811, 21.633, 26.173, 0

6. eil76 (7611un)
0, 14.56, 23.022, 26.42, 33.061, 16.279, 39.598, 40.224, 37.216, 47.539, 54.203, 31.78,
42.059, 53.151, 40.05, 14.036, 24.597, 36.401, 47.707, 44.721, 23.77, 9.8489, 12.53,
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25.807, 42.297, 30.61, 35.114, 14.318, 30.265, 21.378, 54.745, 31, 8.0623, 33.287,
43.278, 34.176, 38.639, 50.606, 38.833, 29.12, 11.18, 10.63, 6.7082, 26.019, 29.12,
35.228, 28.862, 26.019, 18.868, 34.713, 18.385, 35.777, 48.104, 48,847, 49.477, 16279,
43.29, 42.048, 63.781, 45.695, 21.26, 8.2462, 8.2462, 18,385, 55.57, 61.033, 30.48,
19.416, 33.287, 46.174, 40.719, 40.162, 5.3852, 18.111, 23.431, 25.456

14.56, 0, 24.207, 12.728, 19.925, 8.544, 27.785, 26.87, 34.482, 40.2, 43.382, 25.02,
27.514, 40.46, 26.077, 18.028, 18.248, 40.361, 34.059, 32.311, 15.264, 16.401, 25.08,
33.615, 42.485, 20.616, 20.616, 10.05, 16, 7, 50.249, 30.414, 10.44, 19.799, 30.61,
24,083, 26.401, 41.485, 34.525, 24.739, 25.632, 24.187, 21.19, 26.627, 14.56, 21.932,
17.804, 13, 26.833, 36.62, 14.765, 21.633, 36.359, 34.438, 51.108, 30.017, 29.017,
34.234, 50.99, 35.609, 20, 8.4853, 16.492, 29.698, 46.174, 50.567, 18.358, 7.2801,
26.077, 34.986, 31.145, 34.015, 9.2195, 7.2111, 11.705, 14.56

23.022, 24.207, 0, 26, 42.202, 16.279, 29.428, 34, 14.866, 28.32, 39.446, 15.232, 42.202,
42.72, 46.065, 9, 12.042, 16.279, 41.11, 54.644, 39.408, 32.388, 19.723, 14.142, 19.416,
20.025, 35.735, 32.202, 36.359, 29.069, 32.573, 8.0623, 16.763, 29.428, 34.366, 48.104,
49.204, 33.422, 17.493, 10.296, 29.411, 31.575, 26.476, 3, 32.65, 30.15, 41.725, 36.125,
11.402, 12.53, 10, 33.734, 36.056, 46.174, 27.313, 25, 47.539, 24.207, 52.555, 59.414,
41.785, 26.571, 15.033, 40.447, 38.288, 45, 24.187, 20.809, 50.22, 58.258, 55.172,
20.518, 21.84, 31.401, 20.616, 19.647

26.42, 12.728, 26, 0, 18.028, 12.042, 15.811, 14.142, 30.61, 31.401, 31.623, 18.868, 17,
27.803, 20.248, 24.021, 15, 41.677, 21.401, 29.698, 22.023, 29.069, 34.713, 38.833,
40.311, 11.705, 10.05, 21.471, 11.402, 9.2195, 43.324, 29.206, 19.925, 7.0711, 18.028,
26.571, 25, 31.064, 29.155, 21.213, 37.59, 36.62, 33.121, 27.295, 7.0711, 9.2195,
20.616, 14.318, 33.136, 36.62, 16.492, 9.4868, 24.166, 22.804, 49.497, 40.262, 21.541,
25.495, 38.288, 36.359, 30.364, 21.213, 25.495, 42.426, 35.355, 38.897, 7, 7.2801,
31.401, 34.205, 33.106, 26.926, 21.095, 15.811, 5.3852, 7.0711

33.061, 19.925, 42.202, 18.028, 0, 26.077, 30.414, 25, 48.6, 48.384, 45, 36.892, 16.553,
37.656, 8.0623, 37.577, 32.558, 58.412, 28.862, 12.53, 13.038, 29.833, 44.721, 53.226,
58.138, 29.53, 14, 20.396, 6.7082, 13.416, 60.926, 46.669, 30.364, 20.616, 30, 10.05,
7.0711, 46.69, 47.17, 39.051, 43.105, 40.447, 39.013, 44.045, 11.18, 22.361, 7.0711,
7.0711, 46.615, 53.814, 32.202, 18.028, 37, 24.187, 67.268, 49.254, 12.207, 42.72,
46.487, 18.358, 23.601, 25, 36.401, 42.72, 50.249, 52.038, 24.166, 21.401, 16.763,
16.279, 15.524, 44.721, 28.284, 15, 22.672, 25

16.279, 8.544, 16.279, 12.042, 26.077, 0, 23.345, 24.597, 25.962, 32.757, 38.013,
17.117, 29.017, 37.014, 30.676, 12.166, 10, 32.558, 32.202, 38.588, 23.707, 22.136,
22.804, 27.514, 34, 14.422, 22, 18.111, 20.616, 12.806, 42.048, 21.954, 8.6023, 18.028,
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27.203, 31.89, 33.015, 34.928, 26.173, 16.279, 27.019, 26.907, 22.672, 18.439, 17.464,
19.698, 25.495, 19.849, 21.378, 28.425, 6.4031, 21.378, 31.828, 34.713, 42.72, 28.46,
32.757, 26.926, 47.634, 43.139, 28.16, 14.318, 13.601, 34.132, 39.812, 44.944, 14.422,
5.099, 34.482, 42.012, 38.949, 26.077, 11.662, 15.652, 7.6158, 9.2195

39.598, 27.785, 29.428, 15.811, 30.414, 23.345, 0, 7.0711, 25.632, 18.868, 15.811,
15.033, 19.209, 13.892, 28.636, 32.202, 18.028, 41.437, 12.166, 39.395, 37.483, 44.102,
44.777, 43.566, 35.847, 9.8489, 16.763, 37.162, 24.083, 25, 32.202, 28.16, 31.89, 10, 5,
40.2, 36.401, 16.279, 22.361, 20, 50.329, 50.21, 46.011, 29.069, 20, 8.0623, 35, 29.069,
39.85, 35.511, 23.707, 12.649, 8.6023, 19.235, 44.721, 50.606, 27.459, 14.142, 24.413,
48.083, 46.174, 36.056, 36.056, 57.009, 20, 23.087, 9.434, 20.809, 46, 44.944, 45.891,
18.028, 34.713, 31.623, 16.401, 14.142

40.224, 26.87, 34, 14.142, 25, 24.597, 7.0711, 0, 32.202, 25.807, 20, 20.881, 12.207,
13,892, 22.136, 35.171, 22.023, 47.297, 7.6158, 32.894, 33.838, 43.186, 47.17, 48.042,
42.485, 14.036, 11, 35.228, 19.235, 22.472, 39.205, 33.956, 33.121, 7.0711, 5, 35.014,
30.414, 22.472, 29.155, 25.495, 51.313, 50.606, 46.872, 34.132, 15.811, 5, 30.414, 25,
43.566, 41.485, 26.683, 7.0711, 12, 12.649, 51.478, 52.924, 20.591, 21.213, 24.207,
41.976, 43.382, 35.355, 38.079, 56.569, 25.495, 27.074, 10.44, 20.809, 41.304, 38.601,
40.2, 25, 35, 29.155, 17, 15.811

37.216, 34.482, 14.866, 30.61, 48.6, 25.962, 25.632, 32.202, 0, 15.652, 29.614, 12.042,
43.267, 36.056, 50.21, 23.537, 16.553, 17.263, 37.643, 60.208, 49.396, 46, 34.438,
24,839, 10.296, 19.849, 38.288, 43.932, 42.012, 37.121, 17.72, 7.2111, 30, 30.61,
30.364, 56.436, 55.606, 22.136, 4.1231, 9.8489, 44.272, 46.325, 41.231, 12.083, 37.643,
30.232, 50.12, 43.909, 25.239, 11.402, 20.224, 35, 29.069, 44.777, 19.416, 39.446,
50.448, 14.036, 44.283, 66.851, 53.935, 39.205, 29.614, 55.109, 26.401, 33.615, 25.495,
28.636, 60.008, 64.815, 63.285, 9.0554, 35.014, 41.437, 26.077, 23.601

47.539, 40.2, 28.32, 31.401, 48.384, 32.757, 18.868, 25.807, 15.652, 0, 15.033, 15.811,
38.013, 23.77, 47.413, 35.511, 23.087, 32.573, 28.425, 58.138, 53.151, 54.818, 47.802,
40.224, 23.087, 20.025, 35.341, 50.249, 41.761, 40.112, 13.454, 22.204, 39.56, 27.857,
21.932, 57.723, 54.781, 7, 11.662, 18.868, 56.436, 57.697, 52.773, 26.173, 37.363,
26.401, 51.971, 45.706, 39.598, 26.926, 29.155, 31.305, 17.493, 36.797, 30.265, 53.263,
46.325, 6, 30.067, 66.483, 60.133, 47.074, 41.183, 65.924, 10.77, 18.028, 24.515,
33.061, 62.801, 63.561, 63.891, 7.8102, 43.966, 46, 29, 26

54.203, 43.382, 39.446, 31.623, 45, 38.013, 15.811, 20, 29.614, 15.033, 0, 24.413,
30.806, 10.63, 41.593, 44.688, 30.414, 46.872, 18.385, 52.173, 53.151, 59.54, 57.489,
52.802, 38.013, 23.601, 31, 52.924, 39.115, 40.804, 26.401, 35.114, 46,228, 25.495, 15,
55.009, 50.249, 8.0623, 25.495, 29.155, 64.444, 64.815, 60.308, 38.013, 35.355, 23,345,
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50.249, 44.553, 50.774, 41, 36.77, 27.019, 8, 26.833, 45.277, 63.253, 39.294, 15.811,
15.033, 61.66, 61.984, 51.478, 49.497, 72.111, 7.0711, 7.2801, 25.08, 36.235, 61.205,
58.052, 60.133, 20.616, 49.649, 47.434, 31.765, 29.155

31.78, 25.02, 15.232, 18.868, 36.892, 17.117, 15.033, 20.881, 12.042, 15.811, 24.413, 0,
31.385, 27.659, 38.184, 20.518, 7.2801, 26.476, 27.166, 48.27, 39.051, 39.051, 33.242,
29.12, 22.204, 7.8102, 26.249, 35, 30.232, 26.249, 25.318, 13.153, 23.77, 18.601,
20.025, 45.188, 43.829, 19.209, 10.296, 5.099, 41.049, 42.059, 37.216, 14.318, 25.807,
18.358, 39, 32.696, 26.42, 20.616, 13.416, 23.022, 20.881, 33.526, 31.401, 38.949,
38.419, 10.296, 37.336, 55.227, 45.011, 31.401, 25.807, 50.16, 24.207, 30.414, 13.454,
18.248, 49.336, 53.009, 51.884, 9, 28.16, 31.401, 14.866, 12.083

42.059, 27.514, 42.202, 17, 16.553, 29.017, 19.209, 12.207, 43.267, 38.013, 30.806,
31.385, 0, 22, 11, 41.012, 30.364, 57.009, 13, 21.378, 28.425, 42.19, 51.478, 55.579,
53.535, 23.707, 7.0711, 33.015, 13.454, 21.024, 51.4, 43.863, 36.497, 13, 16.553,
26.249, 20.1, 34.438, 40.608, 35.341, 53.141, 51.478, 48.703, 43.012, 13, 13.038,
23.324, 19.799, 50.09, 51.478, 33.242, 8.544, 23.087, 7.8102, 62.682, 56.886, 8.544,
33.302, 30.083, 31.064, 38.949, 35.341, 42.297, 55.758, 37, 37.336, 18.385, 24.083,
33.242, 27.295, 30.15, 36.797, 36.688, 26.627, 22.091, 22.561

53.151, 40.46, 42.72, 27.803, 37.656, 37.014, 13.892, 13.892, 36.056, 23.77, 10.63,
27.659, 22, 0, 33, 46.065, 31.78, 53.009, 9, 43.186, 47.539, 56.851, 58.669, 56.754,
45.541, 23.707, 24.042, 49.092, 32.573, 36.359, 36.359, 40.2, 45.607, 20.809, 9.8995,
47.676, 42.048, 17.493, 32.14, 32.757, 64.031, 63.702, 59.666, 41.976, 29.547, 18.601,
43.681, 38.626, 53.488, 47.011, 37.59, 20.616, 7, 16.763, 53.6, 64.498, 30.15, 22.204,
10.63, 53.038, 57.245, 48.918, 49.93, 70.093, 17.692, 15.811, 22.672, 33.941, 54.342,
49.163, 52.086, 27.166, 48.104, 43.046, 29.732, 27.803

40.05, 26.077, 46.065, 20.248, 8.0623, 30.676, 28.636, 22.136, 50.21, 47.413, 41.593,
38.184, 11, 33, 0, 42.72, 35.228, 61.911, 24, 10.77, 21.095, 37.643, 51.157, 58.189,
60.208, 30.414, 12.207, 28.16, 10.198, 19.105, 60.539, 49.406, 36.346, 20, 26.926,
16.125, 9.2195, 44.598, 48.166, 41.231, 50.488, 48.052, 46.271, 47.508, 13.416, 21.095,
15, 14.318, 51.923, 56.859, 36.249, 16.125, 33.734, 17.72, 69.426, 56.009, 4.2426,
42.19, 40.792, 20.1, 31.623, 32.249, 42.426, 50.695, 47.539, 48.26, 24.759, 25.632,
23.324, 16.492, 19.235, 45, 35, 22.361, 25.554, 27.203

14.036, 18.028, 9, 24.021, 37.577, 12.166, 32.202, 35.171, 23.537, 35.511, 44.688,
20.518, 41.012, 46.065, 42.72, 0, 14.422, 23.324, 42.72, 50.09, 32.527, 23.537, 12.806,
15.652, 28.284, 22.361, 34.059, 24.413, 32.573, 24.166, 41.231, 17.029, 8.6023, 29.275,
36.77, 42.012, 44.294, 39.699, 25.632, 16.643, 21.024, 22.804, 17.72, 12, 29.614,
30.594, 35.805, 30.887, 9.2195, 20.881, 8.544, 33.061, 39.962, 46.271, 35.735, 18.601,
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44.911, 30.61, 56.436, 53.6, 33.541, 18.358, 6.0828, 31.575, 44.688, 50.912, 24.739,
17.263, 43.186, 53, 49.041, 27.785, 13.416, 24.839, 19.026, 19.416

24,597, 18.248, 12.042, 15, 32.558, 10, 18.028, 22.023, 16.553, 23.087, 30.414, 7.2801,
30.364, 31.78, 35.228, 14.422, 0, 26.833, 29.275, 44.598, 32.894, 31.78, 27.203, 26.019,
25.612, 8.2462, 24.166, 28.071, 26.173, 20.591, 32.062, 14.213, 16.553, 17.464, 22.804,
39.962, 39.623, 26.077, 16.279, 6.7082, 34.205, 34.986, 30.232, 12.649, 22.023, 18.111,
33.615, 27.459, 21.84, 21.633, 6.4031, 21.84, 25.554, 34.132, 34.713, 33.015, 36.235,
17.464, 42.059, 50.606, 38.118, 24.187, 19.105, 42.953, 31.064, 36.878, 12.166, 12.083,
43,063, 48.836, 46.872, 16.125, 20.881, 25, 9.8995, 8.0623

36.401, 40.361, 16.279, 41.677, 58.412, 32.558, 41.437, 47.297, 17.263, 32.573, 46.872,
26.476, 57.009, 53.009, 61.911, 23.324, 26.833, 0, 53.6, 70.803, 55.444, 46.239, 28.071,
13.153, 11.314, 33.526, 50.99, 47.707, 52.431, 45.343, 29.732, 13.342, 31.906, 44,011,
46.39, 64.351, 65.437, 39.294, 21.378, 21.84, 39.115, 42.426, 37.656, 14.422, 48.549,
44.272, 57.983, 52.402, 18.248, 6, 26.249, 48.466, 46.011, 59.908, 14.036, 31.145,
63.063, 31.257, 61.522, 75.69, 56.824, 41.677, 28.231, 51.352, 43.324, 50.596, 38.626,
37.014, 66.219, 74.518, 71.421, 26.306, 36.715, 47.508, 36.359, 34.886

47.707, 34.059, 41.11, 21.401, 28.862, 32.202, 12.166, 7.6158, 37.643, 28.425, 18.385,
27.166, 13, 9, 24, 42.72, 29.275, 53.6, 0, 34.234, 39.357, 50.21, 54.781, 55.227, 47.76,
21.095, 15.652, 41.869, 24.166, 29.069, 41.773, 40.311, 40.706, 14.422, 7.2801, 38.833,
33.061, 23.431, 34.176, 32.062, 58.83, 58.009, 54.378, 41, 21.633, 12.53, 35.114,
30.414, 50.99, 47.676, 34.205, 12.806, 11.402, 8.6023, 56.462, 60.539, 21.213, 25.06,
17.889, 44.045, 49.396, 42.521, 45.695, 63.702, 25.06, 24.515, 18.028, 28.302, 45.607,
40.2, 43.105, 29.547, 42.438, 35.609, 24.597, 23.409

44,721, 32.311, 54.644, 29.698, 12.53, 38.588, 39.395, 32.894, 60.208, 58.138, 52.173,
48.27, 21.378, 43.186, 10.77, 50.09, 44.598, 70.803, 34.234, 0, 22.023, 40.012, 56.754,
65.742, 70.007, 40.608, 22.825, 31.064, 18.439, 25.942, 71.197, 58.796, 42.72, 30.529,
37.643, 12.649, 6.0828, 55.362, 58.412, 50.912, 54.083, 51, 50.249, 56.4, 22.627,
31.765, 16.031, 19.313, 59.093, 66.068, 44.654, 26.833, 44.385, 27.019, 79.196, 61,
13.038, 52.839, 50.16, 10.198, 31.048, 36.497, 48.703, 51.788, 58.241, 58.694, 35,
33.838, 18.868, 6, 11.402, 55.471, 40.262, 26.683, 34.713, 36.77

23.77, 15.264, 39.408, 22.023, 13.038, 23.707, 37.483, 33.838, 49.396, 53.151, 53.151,
39,051, 28.425, 47.539, 21.095, 32.527, 32.894, 55.444, 39.357, 22.023, 0, 18, 36.249,
47.634, 57.706, 33.136, 23.707, 9.4868, 15.264, 13.038, 64.327, 45.651, 24.083, 27.659,
38.601, 10.44, 16.125, 53.085, 49.041, 39.56, 32.249, 29.017, 28.636, 41.881, 18.028,
29.833, 6.3246, 8.9443, 40.608, 51.865, 30.017, 26.926, 45.354, 36.235, 66.37, 39.85,



71

25.239, 47.17, 57.245, 21.932, 10.63, 15.652, 29.411, 30.083, 57.315, 60.415, 29.017,
20.881, 10.817, 22.561, 17, 47.854, 20.248, 8.0623, 24.331, 27.295

9.8489, 16.401, 32.388, 29.069, 29.833, 22.136, 44.102, 43.186, 46, 54.818, 59.54,
39.051, 42.19, 56.851, 37.643, 23.537, 31.78, 46.239, 50.21, 40.012, 18, 0, 21.213,
35.511, 51.788, 36.249, 35.805, 9.4868, 29.069, 21.401, 63.198, 40.2, 16, 36.125,
47.011, 28.16, 34.059, 57.009, 47.17, 37.216, 14.56, 11.045, 11.662, 35.355, 29.411,
38.288, 24.083, 23.409, 28.653, 44.385, 26.173, 37.537, 52.697, 49.649, 59.203, 23.324,
41.437, 49.041, 67.357, 39.051, 12.207, 8.0623, 18.028, 13.601, 61.847, 66.648, 34.67,
23.324, 25.632, 40.311, 33.956, 47.854, 11.045, 15.652, 27.785, 30.414

12.53, 25.08, 19.723, 34.713, 44.721, 22.804, 44.777, 47.17, 34.438, 47.802, 57.489,
33.242, 51.478, 58.669, 51.157, 12.806, 27.203, 28.071, 54.781, 56.754, 36.249, 21.213,
0, 15.524, 36.497, 34.986, 44.407, 26.833, 41.049, 32.062, 52, 27.313, 15.033, 40.804,
49.193, 46.615, 50.695, 52.345, 37.216, 29.069, 11.045, 14.56, 10.296, 22.361, 39.051,
42.379, 41.11, 37.656, 10.05, 28.284, 21.095, 44.147, 52.697, 57.489, 42.012, 5.831,
54.009, 43.186, 69.116, 58.181, 33.302, 20.616, 9.2195, 23.345, 57.315, 63.655, 36.77,
27.459, 45,793, 58.523, 53.226, 40, 16.492, 30.083, 30.364, 31.385

25.807, 33.615, 14.142, 38.833, 53.226, 27.514, 43.566, 48.042, 24.839, 40.224, 52.802,
29.12, 55.579, 56.754, 58.189, 15.652, 26.019, 13.153, 55.227, 65.742, 47.634, 35.511,
15.524, 0, 23.259, 34.132, 48.836, 38.897, 48.104, 39.812, 40.804, 18.028, 23.601,
43.105, 48.508, 57.428, 59.942, 46.141, 28.601, 24.042, 26.476, 30.083, 25.632, 14.866,
44.922, 44.011, 51.313, 46.53, 7.0711, 15.264, 22.361, 47.265, 50, 60.033, 27.166,
18.028, 60.166, 37.121, 66.408, 69.065, 47.011, 32.527, 18.385, 38.833, 50.774, 57.801,
38.013, 32.573, 58.052, 68.6, 64.405, 32.757, 27.586, 40.224, 33.541, 33.136

42.297, 42.485, 19.416, 40.311, 58.138, 34, 35.847, 42.485, 10.296, 23.087, 38.013,
22.204, 53.535, 45.541, 60.208, 28.284, 25.612, 11.314, 47.76, 70.007, 57.706, 51.788,
36.497, 23.259, 0, 30, 48.415, 51.264, 51.662, 46.043, 18.439, 12.083, 36.139, 40.804,
40.497, 65.46, 65.192, 30.067, 13.601, 19.105, 47.265, 50.04, 45.011, 16.492, 47.381,
40.497, 59.076, 53.009, 26.476, 8.2462, 27.731, 45.222, 38.639, 55.036, 9.2195, 40.522,
60.605, 23.345, 53, 76.217, 61.033, 45.88, 34.132, 59.034, 33.541, 40.792, 35.609,
37.443, 68.476, 74.411, 72.422, 18.439, 41.231, 49.649, 35.468, 33.242

30.61, 20.616, 20.025, 11.705, 29.53, 14.422, 9.8489, 14.036, 19.849, 20.025, 23.601,
7.8102, 23.707, 23.707, 30.414, 22.361, 8.2462, 33.526, 21.095, 40.608, 33.136, 36.249,
34.986, 34.132, 30, 0, 18.439, 30.594, 22.825, 20.1, 31.623, 20.248, 22.672, 10.817,
14.56, 38.275, 36.359, 20.881, 17.804, 11.705, 41.012, 41.231, 36.797, 20.1, 18.358,
10.77, 32.28, 25.962, 30.083, 27.857, 13.892, 15.264, 17.804, 26.476, 39.205, 40.817,
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30.61, 14.036, 34.132, 47.885, 40.311, 28.231, 26.401, 48.549, 25.632, 30.529, 5.6569,
13.342, 42.953, 45.486, 44.777, 15.232, 26.077, 26.019, 9.0554, 6.0828

35.114, 20.616, 35.735, 10.05, 14, 22, 16.763, 11, 38.288, 35.341, 31, 26.249, 7.0711,
24.042, 12.207, 34.059, 24.166, 50.99, 15.652, 22.825, 23.707, 35.805, 44.407, 48.836,
48.415, 18.439, 0, 26.907, 8.544, 14.422, 48.374, 38.079, 29.428, 7.8102, 16, 24.021,
19.647, 32.985, 36.069, 29.682, 46.239, 44.721, 41.785, 36.77, 6.4031, 8.9443, 19.647,
14.765, 43.186, 45.651, 26.476, 4.1231, 23, 13.892, 57.628, 49.82, 12.207, 30.017,
33.541, 31.321, 33.838, 28.653, 35.228, 49.406, 36.346, 38.053, 12.806, 17.029, 30.414,
28.231, 29.275, 32.802, 29.732, 20.518, 15.297, 16.155

14.318, 10.05, 32.202, 21.471, 20.396, 18.111, 37.162, 35.228, 43.932, 50.249, 52.924,
35, 33.015, 49.092, 28.16, 24.413, 28.071, 47.707, 41.869, 31.064, 9.4868, 9.4868,
26.833, 38.897, 51.264, 30.594, 26.907, 0, 19.723, 12.806, 60.133, 39.217, 15.811,
28.302, 39.446, 19.925, 25.02, 51.42, 44.283, 34.366, 23.022, 20.1, 19.235, 34.928,
20.518, 30.529, 15.033, 13.928, 31.828, 44.721, 23.77, 29.069, 45.618, 40.608, 59.506,
30.364, 31.953, 44.283, 59.405, 31.385, 10.05, 6.4031, 20.518, 22.825, 56.045, 60.166,
27.857, 17.263, 19.209, 32.016, 26.401, 44, 11.314, 6.4031, 21.587, 24.515

30.265, 16, 36.359, 11.402, 6.7082, 20.616, 24.083, 19.235, 42.012, 41.761, 39.115,
30.232, 13.454, 32.573, 10.198, 32.573, 26.173, 52.431, 24.166, 18.439, 15.264, 29.069,
41.049, 48.104, 51.662, 22.825, 8.544, 19.723, 0, 9, 54.231, 40.361, 26.173, 14.142,
24.187, 16.125, 13.601, 40.311, 40.497, 32.558, 41, 38.897, 36.674, 38.013, 4.4721,
16.031, 11.18, 6.4031, 41.761, 47.634, 26.42, 12.166, 31.145, 21.213, 60.828, 46.011,
13.038, 36.056, 42.048, 25.06, 25.612, 22.804, 32.249, 42.544, 44,045, 46.271, 17.464,
15.652, 22.091, 22.804, 22.136, 38.013, 25.08, 13.416, 16.279, 18.439

21.378, 7, 29.069, 9.2195, 13.416, 12.806, 25, 22.472, 37.121, 40.112, 40.804, 26.249,
21.024, 36.359, 19.105, 24.166, 20.591, 45.343, 29.069, 25.942, 13.038, 21.401, 32.062,
39.812, 46.043, 20.1, 14.422, 12.806, 9, 0, 51.42, 34.205, 17.263, 15.652, 26.833,
19.416, 20.248, 40.2, 36.401, 27.295, 32.28, 30.463, 27.893, 31.113, 8.0623, 17.889,
13.038, 7.0711, 33.242, 41.037, 19.105, 16.279, 33.242, 28.302, 55, 37.014, 22.023,
34.132, 46.615, 30.414, 21.19, 14.318, 23.345, 35, 44.553, 48.083, 16.125, 8.6023,
23.087, 29.206, 26.401, 34.928, 16.125, 6.7082, 11.402, 14.318

54,745, 50.249, 32.573, 43.324, 60.926, 42.048, 32.202, 39.205, 17.72, 13.454, 26.401,
25.318, 51.4, 36.359, 60.539, 41.231, 32.062, 29.732, 41.773, 71.197, 64.327, 63.198,
52, 40.804, 18.439, 31.623, 48.374, 60.133, 54.231, 51.42, 0, 24.698, 47.265, 40.706,
35.384, 69.893, 67.543, 18.868, 16.031, 26.019, 61.984, 64.031, 58.941, 29.732, 49.769,
39.446, 63.891, 57.567, 42.485, 25.612, 37.054, 44.418, 30.61, 50.21, 21.84, 56.798,
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59.641, 18.358, 40.804, 79.202, 70.178, 56.009, 47.297, 72.78, 19.925, 26.306, 36.77,
43.566, 74.465, 76.479, 76.322, 16.492, 52.154, 56.719, 40.025, 37.108

31, 30.414, 8.0623, 29.206, 46.669, 21.954, 28.16, 33.956, 7.2111, 22.204, 35.114,
13.153, 43.863, 40.2, 49.406, 17.029, 14.213, 13.342, 40.311, 58.796, 45.651, 40.2,
27.313, 18.028, 12.083, 20.248, 38.079, 39.217, 40.361, 34.205, 24.698, 0, 24.331,
30.871, 33.136, 53.6, 53.74, 28.178, 10.63, 8.544, 37,363, 39.623, 34.525, 5.099, 36.235,
31.016, 47.202, 41.231, 18.028, 7.6158, 15.652, 35.341, 33.242, 46.573, 20.809, 32.249,
50.249, 19.313, 49.244, 64.537, 49.041, 33.956, 23.087, 48.508, 32.757, 39.825, 25.495,
25.612, 56.436, 62.936, 60.605, 14.765, 29.428, 37.59, 24.083, 22.204

8.0623, 10.44, 16.763, 19.925, 30.364, 8.6023, 31.89, 33.121, 30, 39.56, 46.228, 23.77,
36.497, 45.607, 36.346, 8.6023, 16.553, 31.906, 40.706, 42.72, 24.083, 16, 15.033,
23.601, 36.139, 22.672, 29.428, 15.811, 26.173, 17.263, 47.265, 24.331, 0, 26.401,
35.805, 33.838, 36.77, 42.544, 31.257, 21.378, 18.439, 18.601, 14.142, 19.647, 24.021,
28.178, 27.785, 23.409, 16.643, 29.155, 10.44, 29.411, 40.311, 42.72, 44.011, 20.396,
39.051, 34.015, 56.223, 45.486, 25.08, 9.8489, 6.0828, 26.401, 47.508, 53.009, 23.022,
12.649, 34.655, 45.177, 40.804, 32.28, 5.099, 16.643, 16.125, 17.804

33.287, 19.799, 29.428, 7.0711, 20.616, 18.028, 10, 7.0711, 30.61, 27.857, 25.495,
18.601, 13, 20.809, 20, 29.275, 17.464, 44.011, 14.422, 30.529, 27.659, 36.125, 40.804,
43.105, 40.804, 10.817, 7.8102, 28.302, 14.142, 15.652, 40.706, 30.871, 26.401, 0,
11.18, 30.265, 26.926, 26.173, 28.284, 22.361, 44.418, 43.6, 39.962, 30.083, 10, 2.2361,
25, 19.105, 38.053, 38.484, 21.024, 4.4721, 17.72, 17.029, 50, 46.487, 19.849, 22.361,
31.241, 38.626, 36.77, 28.284, 31.623, 49.497, 30, 32.757, 5.3852, 13.892, 36, 35.777,
36.139, 25, 28.018, 22.361, 10.44, 10

43.278, 30.61, 34.366, 18.028, 30, 27.203, 5, 5, 30.364, 21.932, 15, 20.025, 16.553,
9.8995, 26.926, 36.77, 22.804, 46.39, 7.2801, 37.643, 38.601, 47.011, 49.193, 48.508,
40.497, 14.56, 16, 39.446, 24.187, 26.833, 35.384, 33.136, 35.805, 11.18, 0, 40.012,
35.355, 17.889, 26.926, 25, 54.203, 53.814, 49.82, 34.059, 20.616, 8.9443, 35.355,
29.833, 44.643, 40.447, 28.231, 12.042, 7, 15, 49.244, 55.009, 25.08, 18.028, 20.518,
46.872, 47.927, 39.051, 40.311, 60.208, 20.616, 22.091, 12.806, 24.042, 46.271, 43.417,
45.177, 22.361, 38.21, 33.541, 19.849, 18.028

34.176, 24.083, 48.104, 26.571, 10.05, 31.89, 40.2, 35.014, 56.436, 57.723, 55.009,
45,188, 26.249, 47.676, 16.125, 42.012, 39.962, 64.351, 38.833, 12.649, 10.44, 28.16,
46.615, 57.428, 65.46, 38.275, 24.021, 19.925, 16.125, 19.416, 69.893, 53.6, 33.838,
30.265, 40.012, 0, 7.8102, 56.436, 55.462, 46.648, 42.579, 39.205, 39.051, 50.329,
20.396, 32.14, 6.4031, 12.53, 50.478, 60.308, 38.288, 28, 47.011, 33.615, 74.404,
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50.289, 20.248, 51.923, 56.321, 11.662, 18.439, 26, 39.446, 39.319, 60.133, 62.073,
33.242, 28.018, 7.2111, 12.166, 7.0711, 53.488, 30.414, 17.205, 30.414, 33.106

38.639, 26.401, 49.204, 25, 7.0711, 33.015, 36.401, 30.414, 55.606, 54.781, 50.249,
43.829, 20.1, 42.048, 9.2195, 44.294, 39.623, 65.437, 33.061, 6.0828, 16.125, 34.059,
50.695, 59.942, 65.192, 36.359, 19.647, 25.02, 13.601, 20.248, 67.543, 53.74, 36.77,
26.926, 35.355, 7.8102, 0, 52.631, 50.083, 46.098, 48.042, 45.011, 44.181, 51.088,
18.028, 28.46, 10, 13.416, 53.226, 60.877, 39.205, 23.77, 42.297, 26.926, 74.33, 54.918,
13, 49.244, 50.01, 11.705, 25.632, 30.414, 42.72, 46.098, 55.902, 57.079, 30.887,
28.425, 14.866, 9.2195, 10.05, 51.478, 34.205, 20.616, 29.732, 32.016

50.606, 41.485, 33.422, 31.064, 46.69, 34.928, 16.279, 22.472, 22.136, 7, 8.0623,
19.209, 34.438, 17.493, 44.598, 39.699, 26.077, 39.294, 23.431, 55.362, 53.085, 57.009,
52.345, 46.141, 30.067, 20.881, 32.985, 51.42, 40.311, 40.2, 18.868, 28.178, 42.544,
26.173, 17.889, 56.436, 52.631, 0, 18.028, 23.345, 60.216, 61.057, 56.303, 31.623,
36.125, 24.331, 51.088, 45.011, 44.822, 33.526, 32.45, 28.862, 12.042, 32.016, 37.216,
57.983, 42.953, 9.2195, 23.087, 64.288, 61, 49.041, 45, 68.884, 5, 11.662, 24.083,
34.205, 62.073, 61.033, 62.169, 13.416, 46.519, 46.53, 29.833, 26.926

38.833, 34.525, 17.493, 29.155, 47.17, 26.173, 22.361, 29.155, 4.1231, 11.662, 25.495,
10.296, 40.608, 32.14, 48.166, 25.632, 16.279, 21.378, 34.176, 58.412, 49.041, 47.17,
37.216, 28.601, 13.601, 17.804, 36.069, 44.283, 40.497, 36.401, 16.031, 10.63, 31.257,
28.284, 26.926, 55.462, 50.083, 18.028, 0, 10, 46.615, 48.384, 43,324, 15, 36.056,
27.659, 49.244, 42.953, 28.425, 15.524, 21,024, 32.558, 25.179, 41.593, 22.361, 42.438,
48.104, 10, 40.2, 65.513, 54.332, 40, 31.623, 57.009, 22.361, 29.547, 23.431, 28.16,
59.464, 63.246, 62.177, 5, 36.125, 41.231, 25.08, 22.361

29.12, 24.739, 10.296, 21.213, 39.051, 16.279, 20, 25.495, 9.8489, 18.868, 29.155,
5.099, 35.341, 32,757, 41.231, 16.643, 6.7082, 21.84, 32.062, 50.912, 39.56, 37.216,
29.069, 24.042, 19.105, 11.705, 29.682, 34.366, 32.558, 27.295, 26.019, 8.544, 21.378,
22.361, 25, 46.648, 46.098, 23.345, 10, 0, 37.59, 39, 34.015, 9.2195, 28.284, 22.472,
40.311, 34.132, 21.633, 16.155, 11.045, 26.833, 25.962, 38.079, 28.284, 34.655, 41.881,
14.142, 42.379, 57.201, 44.407, 30, 22.361, 47.434, 28.284, 34.828, 17, 18.788, 50.16,
55.317, 53.535, 11.18, 26.173, 31.623, 16.401, 14.142

11.18, 25.632, 29.411, 37.59, 43.105, 27.019, 50.329, 51.313, 44.272, 56.436, 64.444,
41.049, 53.141, 64.031, 50.488, 21.024, 34.205, 39.115, 58.83, 54.083, 32.249, 14.56,
11.045, 26.476, 47.265, 41.012, 46.239, 23.022, 41, 32.28, 61.984, 37.363, 18.439,
44.418, 54.203, 42.579, 48.042, 60.216, 46.615, 37.59, 0, 4.2426, 4.4721, 32.28, 40.162,
46.325, 38.053, 36.222, 21, 39.115, 27.803, 46.957, 58.728, 60.008, 53.038, 10, 53.935,
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51.313, 74.653, 53.6, 26.401, 18.248, 15.264, 12.369, 65.215, 71.063, 41.4, 30.529,
40.162, 54.745, 48.508, 48.765, 16.553, 28.16, 34.409, 36.235

10.63, 24.187, 31.575, 36.62, 40.447, 26.907, 50.21, 50.606, 46.325, 57.697, 64.815,
42.059, 51.478, 63.702, 48.052, 22.804, 34.986, 42.426, 58.009, 51, 29.017, 11.045,
14.56, 30,083, 50.04, 41.231, 44.721, 20.1, 38.897, 30.463, 64.031, 39.623, 18.601, 43.6,
53.814, 39.205, 45.011, 61.057, 48.384, 39, 4.2426, 0, 5.099, 34.525, 38.484, 45.607,
35.014, 33.734, 24.187, 42, 28.653, 45.793, 58.728, 58.592, 56.223, 14.213, 51.662,
52.355, 74.33, 50.01, 22.472, 16.155, 16.763, 9, 66.038, 71.61, 41.037, 29.833, 36.401,
51.352, 44.911, 50.16, 15.62, 25.71, 33.971, 36.069

6.7082, 21.19, 26.476, 33.121, 39.013, 22.672, 46.011, 46.872, 41.231, 52.773, 60.308,
37.216, 48.703, 59.666, 46.271, 17.72, 30.232, 37.656, 54.378, 50.249, 28.636, 11.662,
10.296, 25.632, 45.011, 36.797, 41.785, 19.235, 36.674, 27.893, 58.941, 34.525, 14.142,
39.962, 49.82, 39.051, 44.181, 56.303, 43.324, 34.015, 4.4721, 5.099, 0, 29.428, 35.735,
41.881, 34.234, 32.062, 19.416, 37.014, 23.854, 42.485, 54.452, 55.543, 51.352, 11.662,
49.649, 47.508, 70.292, 50.289, 23.854, 14.036, 11.705, 14.036, 61.294, 67.007, 37.014,
26.077, 37.162, 51.196, 45.222, 45.188, 12.083, 24.021, 30, 31.89

26.019, 26.627, 3, 27.295, 44.045, 18.439, 29.069, 34.132, 12.083, 26.173, 38.013,
14,318, 43.012, 41.976, 47.508, 12, 12.649, 14.422, 41, 56.4, 41.881, 35.355, 22.361,
14.866, 16.492, 20.1, 36.77, 34.928, 38.013, 31.113, 29.732, 5.099, 19.647, 30.083,
34.059, 50.329, 51.088, 31.623, 15, 9.2195, 32.28, 34.525, 29.428, 0, 34.132, 30.594,
43.932, 38.184, 13.454, 10, 12.042, 34.482, 35.171, 46.53, 24.597, 27.459, 48.754,
22472, 51.546, 61.522, 44.598, 29.411, 18.028, 43.417, 36.401, 43.267, 24.739, 22.672,
52.697, 60.208, 57.385, 18.439, 24.739, 33.838, 21.954, 20.616

29.12, 14.56, 32.65, 7.0711, 11.18, 17.464, 20, 15.811, 37.643, 37.363, 35.355, 25.807,
13, 29.547, 13.416, 29.614, 22.023, 48.549, 21.633, 22.627, 18.028, 29.411, 39.051,
44.922, 47.381, 18.358, 6.4031, 20.518, 4.4721, 8.0623, 49.769, 36.235, 24.021, 10,
20.616, 20.396, 18.028, 36.125, 36.056, 28.284, 40.162, 38.484, 35.735, 34.132, 0,
12.042, 15, 9.2195, 38.833, 43.6, 22.847, 8.9443, 27.459, 20.248, 56.569, 44.283,
15.297, 31.623, 39.446, 29.53, 27.785, 22.361, 30, 43.012, 40, 42.579, 13, 12.369, 26,
27.203, 26.571, 33.541, 23.77, 14.142, 12.207, 14.142

35.228, 21.932, 30.15, 9.2195, 22.361, 19.698, 8.0623, 5, 30.232, 26.401, 23,345,
18.358, 13.038, 18.601, 21.095, 30.594, 18.111, 44.272, 12.53, 31.765, 29.833, 38.288,
42.379, 44.011, 40.497, 10.77, 8.9443, 30.529, 16.031, 17.889, 39.446, 31.016, 28.178,
22361, 8.9443, 32.14, 28.46, 24.331, 27.659, 22.472, 46.325, 45.607, 41.881, 30.594,
12.042, 0, 27.019, 21.213, 39.205, 38.626, 22.204, 5, 15.524, 16.031, 49.649, 48.104,
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20.518, 21.095, 29.069, 40.162, 39, 30.414, 33.242, 51.624, 28.018, 30.594, 6, 15.811,
38.013, 37.162, 37.855, 24.083, 30, 24.597, 12.083, 11.18

28.862, 17.804, 41.725, 20.616, 7.0711, 25.495, 35, 30.414, 50.12, 51.971, 50.249, 39,
23.324, 43.681, 15, 35.805, 33.615, 57.983, 35.114, 16.031, 6.3246, 24.083, 41.11,
51.313, 59.076, 32.28, 19.647, 15.033, 11.18, 13.038, 63.891, 47.202, 27.785, 25,
35,355, 6.4031, 10, 51.088, 49.244, 40,311, 38.053, 35.014, 34.234, 43.932, 15, 27.019,
0, 6.3246, 44.418, 53.907, 31.89, 23.345, 42.297, 31.064, 68.007, 45.122, 19.209,
46.098, 52.924, 17.804, 16.643, 20.616, 33.541, 36.401, 55, 57.428, 27.459, 21.633, 11,
17.464, 13.454, 47.434, 24.698, 11.18, 24.166, 26.926

26.019, 13, 36.125, 14.318, 7.0711, 19.849, 29.069, 25, 43.909, 45.706, 44.553, 32.696,
19.799, 38.626, 14.318, 30.887, 27.459, 52.402, 30.414, 19.313, 8.9443, 23.409, 37.656,
46.53, 53.009, 25.962, 14.765, 13.928, 6.4031, 7.0711, 57.567, 41.231, 23.409, 19.105,
29.833, 12.53, 13.416, 45.011, 42.953, 30.132, 36.222, 33.734, 32.062, 38.184, 9.2195,
21.213, 6.3246, 0, 39.812, 48.104, 26.173, 18.028, 36.674, 27.586, 62.008, 42.19,
18.028, 39.812, 48.301, 23.345, 19.209, 18.028, 29.411, 36.674, 49.041, 51.788, 21.213,
15.62, 17.117, 22.204, 19.416, 41.11, 21.213, 8.0623, 17.889, 20.616

18.868, 26.833, 11.402, 33.136, 46.615, 21.378, 39.85, 43.566, 25.239, 39.598, 50.774,
26.42, 50.09, 53.488, 51.923, 9.2195, 21.84, 18.248, 50.99, 59.093, 40.608, 28.653,
10.05, 7.0711, 26.476, 30.083, 43.186, 31.828, 41.761, 33.242, 42.485, 18.028, 16.643,
38.053, 44.643, 50.478, 53.226, 44.822, 28.425, 21.633, 21, 24.187, 19.416, 13.454,
38.833, 39.205, 44.418, 39.812, 0, 18.248, 17.029, 42, 47.011, 55.082, 32.062, 14.318,
54.129, 35.609, 63.561, 62.129, 40, 25.456, 11.314, 33,136, 49.679, 56.4, 33.242,
26.476, 50.99, 61.774, 57.428, 31.828, 20.518, 33.287, 28.018, 28.071

30.713, 36.62, 12.53, 36.62, 53.814, 28.425, 35.511, 41.485, 11.402, 26.926, 41, 20.616,
51.478, 47.011, 56.859, 20.881, 21.633, 6, 47.676, 66.068, 51.865, 44.385, 28.284,
15.264, 8.2462, 27.857, 45.651, 44.721, 47.634, 41.037, 25.612, 7.6158, 29.155, 38.484,
40.447, 60.308, 60.877, 33.526, 15.524, 16.155, 39.115, 42, 37.014, 10, 43.6, 38.626,
53.907, 48.104, 18.248, 0, 22.023, 42.953, 40.012, 54.12, 14.866, 32.28, 57.801, 25.318,
55.579, 71.449, 50.231, 39, 26.476, 51, 37.696, 44.944, 33.106, 32.527, 62.682, 70.036,
67.357, 20.396, 34.176, 43.829, 31.401, 29.682

18.385, 14.765, 10, 16.492, 32.202, 6.4031, 23.707, 26.683, 20.224, 29.155, 36.77,
13.416, 33.242, 37.59, 36.249, 8.544, 6.4031, 26.249, 34,205, 44.654, 30.017, 26.173,
21.095, 22.361, 27.731, 13.892, 26.476, 23.77, 26.42, 19.105, 37.054, 15.652, 10.44,
21.024, 28.231, 38.288, 39.205, 32.45, 21.024, 11.045, 27.803, 28.653, 23.854, 12.042,
22.847, 22.204, 31.89, 26,173, 17.029, 22.023, 0, 25.02, 31.623, 38.053, 36.359, 26.926,
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37.947, 23.707, 48.021, 49.497, 33.734, 19.026, 12.728, 36.77, 37.443, 43.278, 16.279,
10.817, 40.817, 48.27, 45.343, 21.84, 15.133, 21.954, 11.18, 11.045

35.777, 21.633, 33.734, 9.4868, 18.028, 21.378, 12.649, 7.0711, 35, 31.305, 27.019,
23.022, 8.544, 20.616, 16,125, 33.061, 21.84, 48.466, 12.806, 26.833, 26.926, 37.537,
44.147, 47.265, 45.222, 15.264, 4.1231, 29.069, 12.166, 16.279, 44.418, 35341, 29.411,
4.4721, 12.042, 28, 23.77, 28.862, 32.558, 26.833, 46.957, 45.793, 42.485, 34.482,
8.9443, 5, 23.345, 18.028, 42, 42.953, 25.02, 0, 19.026, 13.342, 54.406, 49.729, 15.556,
26.077, 30.529, 35.44, 36.715, 30, 34.928, 51.088, 32.249, 34.132, 9.8489, 16.763,
34.234, 32.311, 33.377, 29.069, 30.414, 22.804, 14.036, 14.142

48.104, 36.359, 36.056, 24.166, 37, 31.828, 8.6023, 12, 29.069, 17.493, 8, 20.881,
23.087, 7, 33.734, 39.962, 25.554, 46.011, 11.402, 44,385, 45.354, 52.697, 52.697, 50,
38.639, 17.804, 23, 45.618, 31.145, 33.242, 30.61, 33.242, 40.311, 17.72, 7, 47.011,
42.297, 12.042, 25.179, 25.962, 58.728, 58.728, 54.452, 35.171, 27.459, 15.524, 42.297,
36.674, 47.011, 40.012, 31.623, 19.026, 0, 20, 46.84, 58.523, 31.623, 15.297, 16.553,
53.759, 50.424, 44.654, 44.204, 65.605, 13.928, 15.133, 18.028, 29.411, 53.235, 50.22,
52.154, 20.224, 43.278, 39.925, 25, 22.672

48.847, 34.438, 46.174, 22.804, 24.187, 34.713, 19.235, 12.649, 44.777, 36.797, 26.833,
33.526, 7.8102, 16.763, 17.72, 46.271, 34.132, 59.908, 8.6023, 27.019, 36.235, 49.649,
57.489, 60.033, 55.036, 26.476, 13.892, 40.608, 21.213, 28.302, 50.21, 46.573, 42.72,
17.029, 15, 33.615, 26.926, 32.016, 41.593, 38.079, 60.008, 58.592, 55.543, 46.53,
20.248, 16.031, 31.064, 27.586, 55.082, 54.12, 38.053, 13.342, 20, 0, 63.953, 63.063,
14.142, 33.015, 23.195, 37.121, 46.755, 42.544, 48.27, 63.246, 33.615, 32.573, 22.023,
30.083, 40.719, 33.015, 36.878, 37.216, 43.463, 34.205, 27.295, 27.019

49.477, 51.108, 27.313, 49.497, 67.268, 42.72, 44.721, 51.478, 19.416, 30.265, 45.277,
31.401, 62.682, 53.6, 69.426, 35.735, 34.713, 14.036, 56.462, 79.196, 66.37, 59.203,
42.012, 27.166, 9.2195, 39.205, 57.628, 59.506, 60.828, 55, 21.84, 20.809, 44.011, 50,
49.244, 74.404, 74.33, 37.216, 22.361, 28.284, 53.038, 56.223, 51.352, 24.597, 56.569,
49.649, 68.007, 62.008, 32.062, 14.866, 36.359, 54.406, 46.84, 63.953, 0, 45.177,
69.814, 31.623, 60.299, 85.276, 69.08, 53.852, 41.231, 65.192, 40, 47.043, 44.822, 46.4,
77.175, 83.546, 81.4, 26.926, 49.041, 58.31, 44.598, 42.426

16.279, 30.017, 25, 40,262, 49.254, 28.46, 50.606, 52.924, 39.446, 53.263, 63.253,
38.949, 56.886, 64.498, 56.009, 18.601, 33.015, 31.145, 60.539, 61, 39.85, 23.324,
5.831, 18.028, 40.522, 40.817, 49.82, 30.364, 46.011, 37.014, 56.798, 32.249, 20.396,
46.487, 55.009, 50.289, 54.918, 57.983, 42.438, 34.655, 10, 14.213, 11.662, 27.459,
44,283, 48.104, 45.122, 42.19, 14.318, 32.28, 26.926, 49.729, 58.523, 63.063, 45.177, 0,
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59.034, 48.795, 74.947, 61.685, 35.511, 24.515, 14.866, 21.932, 62.936, 69.354, 42.544,
32.985, 48.754, 62.362, 56.648, 45.453, 21.024, 34.366, 36.056, 37.162

43.29, 29.017, 47.539, 21.541, 12.207, 32.757, 27.459, 20.591, 50.448, 46.325, 39.294,
38.419, 8.544, 30.15, 4.2426, 44.911, 36.235, 63.063, 21.213, 13.038, 25.239, 41.437,
54.009, 60.166, 60.605, 30.61, 12.207, 31.953, 13.038, 22.023, 59.641, 50.249, 39.051,
19.849, 25.08, 20.248, 13, 42.953, 48.104, 41.881, 53.935, 51.662, 49.649, 48.754,
15.297, 20.518, 19.209, 18.028, 54.129, 57.801, 37.947, 15.556, 31.623, 14.142, 69.814,
59.034, 0, 41.4, 37.336, 23.022, 35.805, 35.693, 45.1, 54.626, 45.541, 45.706, 25,
27.659, 27.459, 19.026, 22.804, 44.598, 38.118, 25.962, 26.926, 28.178

42,048, 34.234, 24.207, 25.495, 42.72, 26.926, 14.142, 21.213, 14.036, 6, 15.811,
10.296, 33.302, 22.204, 42.19, 30.61, 17.464, 31.257, 25.06, 52.839, 47.17, 49.041,
43.186, 37.121, 23.345, 14.036, 30.017, 44.283, 36.056, 34.132, 18.358, 19.313, 34.015,
22.361, 18.028, 51.923, 49.244, 9.2195, 10, 14.142, 51.313, 52.355, 47.508, 22.472,
31.623, 21.095, 46.098, 39.812, 35.609, 25.318, 23.707, 26.077, 15.297, 33.015, 31.623,
48.795, 41.4, 0, 30.265, 60.926, 54.148, 41.231, 36.056, 60.415, 14.142, 20.809, 18.682,
27.074, 56.886, 58.138, 58.189, 5, 38.275, 40, 23, 20

63.781, 50.99, 52.555, 38.288, 46.487, 47.634, 24.413, 24.207, 44.283, 30.067, 15.033,
37.336, 30.083, 10.63, 40.792, 56.436, 42.059, 61.522, 17.889, 50.16, 57.245, 67.357,
69.116, 66.408, 53, 34.132, 33,541, 59.405, 42.048, 46.615, 40.804, 49.244, 56,223,
31.241, 20,518, 56.321, 50.01, 23.087, 40.2, 42.379, 74.653, 74.33, 70.292, 51.546,
39.446, 29.069, 52.924, 48.301, 63.561, 55.579, 48.021, 30.529, 16.553, 23.195, 60.299,
74.947, 37.336, 30.265, 0, 60.299, 67.231, 59.464, 60.465, 80.66, 20.881, 15.264,
33.302, 44.553, 63.246, 56.143, 60.017, 35.228, 58.728, 53.254, 40.361, 38.419

45.695, 35.609, 59.414, 36.359, 18.358, 43.139, 48.083, 41.976, 66.851, 66.483, 61.66,
55.227, 31.064, 53.038, 20.1, 53.6, 50.606, 75.69, 44.045, 10.198, 21.932, 39.051,
58,181, 69.065, 76.217, 47.885, 31.321, 31.385, 25.06, 30.414, 79.202, 64.537, 45.486,
38.626, 46.872, 11.662, 11.705, 64.288, 65.513, 57.201, 53.6, 50.01, 50.289, 61.522,
29.53, 40.162, 17.804, 23.345, 62.129, 71.449, 49.497, 35.44, 53.759, 37.121, 85.276,
61.685, 23.022, 60.926, 60.299, 0, 28.071, 37.577, 51.108, 49.01, 67.469, 68.359,
42.485, 38.949, 14, 4.4721, 5.099, 63.063, 42.059, 28.844, 40.804, 43.267

21.26, 20, 41.785, 30.364, 23.601, 28.16, 46.174, 43.382, 53.935, 60.133, 61.984,
45,011, 38.949, 57.245, 31.623, 33.541, 38.118, 56.824, 49.396, 31.048, 10.63, 12.207,
33,302, 47.011, 61.033, 40.311, 33.838, 10.05, 25.612, 21.19, 70.178, 49.041, 25.08,
36.77, 47.927, 18.439, 25.632, 61, 54.332, 44.407, 26.401, 22.472, 23.854, 44.598,
27.785, 39, 16.643, 19.209, 40, 54.231, 33.734, 36.715, 54.424, 46.755, 69.08, 35.511,
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35.805, 54.148, 67.231, 28.071, 0, 15.232, 28.844, 21.024, 65.513, 69.26, 37.108,
27.074, 14.142, 30.067, 23.022, 53.009, 20.125, 14.56, 31.257, 34.234

8.2062, 8.4853, 26.571, 21.213, 25, 14.318, 36.056, 35.355, 39.205, 47.074, 51.478,
31.401, 35.341, 48.918, 32.249, 18.358, 24.187, 41.677, 42.521, 36.497, 15.652, 8.0623,
20.616, 32.527, 45.88, 28.231, 28.653, 6.4031, 22.804, 14.318, 56.009, 33.956, 9.8489,
28.284, 39.051, 26, 30.414, 49.041, 40, 30, 18.248, 16.155, 14.036, 29.411, 22.361,
30.414, 20.616, 18.028, 25.456, 39, 19.026, 30, 44.654, 42.544, 53.852, 24.515, 35.693,
41.231, 59.464, 37.577, 15.232, 0, 14.142, 21.213, 53.852, 58.592, 26.627, 15.264,
25.612, 37.947, 32.65, 40.311, 5, 10, 19.723, 22.361

8.2462, 16.492, 15.033, 25.495, 36.401, 13.601, 36.056, 38.079, 29.614, 41.183, 49.497,
25.807, 42.297, 49.93, 42.426, 6.0828, 19.105, 28.231, 45.695, 48.703, 29.411, 18.028,
9.2195, 18.385, 34.132, 26.401, 35.228, 20.518, 32.249, 23.345, 47.297, 23.087, 6.0828,
31.623, 40.311, 39.446, 42.72, 45, 31.623, 22.361, 15.264, 16.763, 11.705, 18.028, 30,
33.242, 33.541, 29.411, 11.314, 26.476, 12.728, 34.928, 44.204, 48.27, 41.231, 14.866,
45.1, 36.056, 60.465, 51.108, 28.844, 14.142, 0, 25.495, 50, 55.973, 27.731, 18.248,
39.699, 50.99, 46.325, 33.541, 9.2195, 22.361, 21.19, 22.361

18.385, 29.698, 40.447, 42.426, 42.72, 34.132, 57.009, 56.569, 55.109, 65.924, 72.111,
50.16, 55.758, 70.093, 50.695, 31.575, 42.953, 51.352, 63.702, 51.788, 30.083, 13.601,
23.345, 38.833, 59.034, 48.549, 49.406, 22.825, 42.544, 35, 72.78, 48.508, 26.401,
49.497, 60.208, 39.319, 46.098, 68.884, 57.009, 47.434, 12.369, 9, 14.036, 43.417,
43.012, 51.624, 36.401, 36.674, 33.136, 51, 36.77, 51.088, 65.605, 63.246, 65.192,
21.932, 54.626, 60.415, 80.66, 49.01, 21.024, 21.213, 25.495, 0, 73.824, 79.076, 47.634,
36.235, 35.014, 51.088, 44, 58.523, 22.472, 29.155, 40.608, 43.012

55.57, 46.174, 38.288, 35.355, 50.249, 39.812, 20, 25.495, 26.401, 10.77, 7.0711,
24.207, 37, 17.692, 47.539, 44.688, 31.064, 43.324, 25.06, 58.241, 57.315, 61.847,
57.315, 50.774, 33.541, 25.632, 36.346, 56.045, 44.045, 44.553, 19.925, 32.757, 47.508,
30, 20.616, 60.133, 55.902, 5, 22.361, 28.284, 65.215, 66.038, 61.294, 36.401, 40,
28.018, 55, 49.041, 49.679, 37.696, 37.443, 32.249, 13.928, 33.615, 40, 62.936, 45.541,
14.142, 20.881, 67.469, 65.513, 53.852, 50, 73.824, 0, 7.2801, 28.443, 38.897, 66,
64.031, 65.62, 18.028, 51.43, 50.99, 34.482, 31.623

61.033, 50.567, 45, 38.897, 52.038, 44.944, 23.087, 27.074, 33.615, 18.028, 7.2801,
30.414, 37.336, 15.811, 48.26, 50.912, 36.878, 50.596, 24.515, 58.694, 60.415, 66.648,
63.655, 57.801, 40.792, 30.529, 38.053, 60.166, 46.271, 48.083, 26.306, 39.825, 53.009,
32.757, 22.091, 62.073, 57.079, 11.662, 29.547, 34.828, 71.063, 71.61, 67.007, 43.267,
42.579, 30.594, 57.428, 51.788, 56.4, 44.944, 43,278, 34.132, 15.133, 32,573, 47.043,
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69.354, 45.706, 20.809, 15.264, 68.359, 69.26, 58.592, 55.973, 79.076, 7.2801, 0,
32.311, 43.382, 68.359, 64.63, 67.03, 25.06, 56.6@4, 54.708, 38.91, 36.235

30.48, 18.358, 24.187, 7, 24.166, 14.422, 9.434, 10.44, 25.495, 24,515, 25.08, 13.454,
18.385, 22.672, 24.759, 24.739, 12.166, 38.626, 18.028, 35, 29.017, 34.67, 36.77,
38.013, 35.609, 5.6569, 12.806, 27.857, 17.464, 16.125, 36.77, 25.495, 23.022, 5.3852,
12.806, 33.242, 30.887, 24.083, 23.431, 17, 41.4,41.037, 37.014, 24.739, 13, 6, 27.459,
21.213, 33.242, 33.106, 16.279, 9.8489, 18.028, 22.023, 44.822, 42.544, 25, 18.682,
33.302, 42.485, 37.108, 26.627, 27.731, 47.634, 28.443, 32.311, 0, 11.402, 38.328,
39.962, 39.56, 20.591, 25.456, 22.561, 7.0711, 5.3852

19.416, 7.2801, 20.809, 7.2801, 21.401, 5.099, 20.809, 20.809, 28.636, 33.061, 36.235,
18.248, 24.083, 33.941, 25.632, 17.263, 12.083, 37.014, 28.302, 33.838, 20.881, 23.324,
27.459, 32.573, 37.443, 13.342, 17.029, 17.263, 15.652, 8.6023, 43.566, 25.612, 12.649,
13.892, 24.042, 28.018, 28.425, 34.205, 28.16, 18.788, 30.529, 29.833, 26.077, 22.672,
12.369, 15.811, 21.633, 15.62, 26.476, 32.527, 10.817, 16.763, 29.411, 30.083, 46.4,
32.985, 27.659, 27.074, 44.553, 38.949, 27.074, 15.264, 18.248, 36.235, 38.897, 43.382,
11.402, 0, 31.385, 37.537, 35, 27.166, 14.213, 13.153, 4.4721, 7.2801

33.287, 26.077, 50.22, 31.401, 16.763, 34.482, 46, 41.304, 60.008, 62.801, 61.205,
49.336, 33.242, 54.342, 23.324, 43.186, 43.463, 66.219, 45.607, 18.868, 10.817, 25.632,
45.793, 58.052, 68.476, 42.953, 30.414, 19.209, 22.091, 23.087, 74.465, 56.436, 34.655,
36, 46.271,7.2111, 14.866, 62.073, 59.464, 50.16, 40.162, 36.401, 37.162, 52.697, 26,
38.013, 11, 17.117, 50.99, 62.682, 40.817, 34.234, 53.235, 40.719, 771.175, 48.754,
27.459, 56.886, 63.246, 14, 14.142, 25.612, 39.699, 35.014, 66, 68.359, 38.328, 31.385,
0, 16.492, 9.0554, 57.974, 30.48, 18.868, 34.482, 37.363

46.174, 34.986, 58.258, 34.205, 16.279, 42.012, 44.944, 38.601, 64.815, 63.561, 58.052,
53.009, 27.295, 49.163, 16.492, 53, 48.836, 74.518, 40.2, 6, 22.561, 40.311, 58.523,
68.6, 74.411, 45.486, 28.231, 32.016, 22.804, 29.5206, 76.479, 62.936, 45.177, 35.777,
43.417, 12.166, 9.2195, 61.033, 63.246, 55.317, 54.745, 51.352, 51.196, 60.208, 27.203,
37.162, 17.464, 22.204, 61.774, 70.036, 48.27, 32.311, 50.22, 33.015, 83.546, 62.362,
19.026, 58.138, 56.143, 4.4721, 30.067, 37.947, 50.99, 51.088, 64.031, 64.63, 39.962,
37.537,16.492, 0, 7.6158, 60.539, 42.154, 28.636, 38.949, 41.231

40.719, 31.145, 55.172, 33.106, 15.524, 38.949, 45.891, 40.2, 63.285, 63.891, 60.133,
51.884, 30.15, 52.086, 19.235, 49.041, 46.872, 71.421, 43.105, 11.402, 17, 33.956,
53.226, 64.405, 72.422, 44.777, 29.275, 26.401, 22.136, 26.401, 76.322, 60.605, 40.804,
36.139, 45,177, 7.0711, 10.05, 62.169, 62.177, 53.535, 48.508, 44.911, 45.222, 57.385,
26.571, 37.855, 13.454, 19.416, 57.428, 67.357, 45.343, 33.377, 52.154, 36.878, 81.4,
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56.648, 22.804, 58.189, 60.017, 5.099, 23.022, 32.65, 46.325, 44, 65.62, 67.03, 39.56,
35, 9.0554, 7.6158, 0, 60.008, 37.216, 24.207, 37.216, 39.825

40.162, 34.015, 20.518, 26.926, 44.721, 26.077, 1?8.028, 25, 9.0554, 7.8102, 20.616, 9,
36.797, 27.166, 45, 27.785, 16.125, 26.306, 29.547, 55.471, 47.854, 47.854, 40, 32.757,
18.439, 15.232, 32.802, 44, 38.013, 34.928, 16.492, 14.765, 32.28, 25, 22.361, 53.488,
51.478, 13.416, 5, 11.18, 48.765, 50.16, 45.188, 18.439, 33.541, 24.083, 47.434, 41.11,
31.828, 20.396, 21.84, 29.069, 20.224, 37.216, 26.926, 45.453, 44.598, 5, 35.228,
63.063, 54.009, 40.311, 33.541, 58.523, 18.028, 25.06, 20.591, 27.166, 57.974, 60.539,
60.008, 0, 36.878, 40.311, 23.537, 20.616

5.3852, 9.2195, 21.84, 21.095, 28.284, 11.662, 34.713, 35, 35.014, 43.966, 49.649,
28.16, 36.688, 48.104, 35, 13.416, 20.881, 36.715, 42.438, 40.262, 20.248, 11.045,
16.492, 27.586, 41.231, 26.077, 29.732, 11.314, 25.08, 16.125, 52.154, 29.428, 5.099,
28.018, 38.21, 30.414, 34.205, 46.519, 36.125, 26.173, 16.553, 15.62, 12.083, 24.739,
23.77, 30, 24.698, 21.213, 20.518, 34.176, 15.133, 30.414, 43,278, 43.463, 49.041,
21.024, 38.118, 38.275, 58.728, 42.059, 20.125, 5, 9.2195, 22.472, 51.43, 56.604,
25.456, 14.213, 30.48, 42.154, 37.216, 36.878, 0, 13.601, 18.385, 20.616

18.111, 7.2111, 31.401, 15.811, 15, 15.652, 31.623, 29.155, 41.437, 46, 47.434, 31.401,
26.627, 43.046, 22.361, 24.839, 25, 47.508, 35.609, 26.683, 8.0623, 15.652, 30.083,
40.224, 49.649, 26.019, 20.518, 6.4031, 13.416, 6.7082, 56.719, 37.59, 16.643, 22.361,
33,541, 17.205, 20.616, 46.53, 41.231, 31.623, 28.16, 25.71, 24.021, 33.838, 14.142,
24.597, 11.18, 8.0623, 33.287, 43.829, 21.954, 22.804, 39.925, 34.205, 58.31, 34.366,
25.962, 40, 53.254, 28.844, 14.56, 10, 22.361, 29.155, 50.99, 54.708, 22.561, 13.153,
18.868, 28.636, 24.207, 40.311, 13.601, O, 17, 20

23.431, 11.705, 20.616, 5.3852, 22.672, 7.6158, 16.401, 17, 26.077, 29, 31.765, 14.866,
22.091, 29.732, 25.554, 19.026, 9.8995, 36.359, 24.597, 34.713, 24.331, 27.785, 30.364,
33.541, 35.468, 9.0554, 15.297, 21.587, 16.279, 11.402, 40.025, 24.083, 16.125, 10.44,
19.849, 30.414, 29.732, 29.833, 25.08, 16.401, 34.409, 33.971, 30, 21.954, 12.207,
12.083, 24.166, 17.889, 28.018, 31.401, 11.18, 14.036, 25, 27.295, 44.598, 36.056,
26.926, 23, 40.361, 40.804, 31.257, 19.723, 21.19, 40.608, 34.482, 38.91, 7.0711,
4.4721, 34.482, 38.949, 37.216, 23.537, 18.385, 17, 0, 3

25.456, 14.56, 19.647, 7.0711, 25, 9.2195, 14.142, 15.811, 23.601, 26, 29.155, 12.083,
22.561, 27.803, 27.203, 19.416, 8.0623, 34.886, 23.409, 36.77, 27.295, 30.414, 31.385,
33,136, 33.242, 6.0828, 16.155, 24.515, 18.439, 14.318, 37.108, 22.204, 17.804, 10,
18.028, 33.106, 32.016, 26.926, 22,361, 14.142, 36.235, 36.069, 31.89, 20.616, 14.142,
11.18, 26.926, 20.616, 28.071, 29.682, 11.045, 14.142, 22.672, 27.019, 42.426, 37.162,
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28.178, 20, 38.419, 43.267, 34.234, 22.361, 22.361, 43.012, 31.623, 36.235, 5.3852,
7.2801, 37.363, 41.231, 39.825, 20.616, 20.616, 20, 3, 0

7. rat99 (99 Tuun) ,

0, 14.213, 22.804, 28.16, 42.755, 51.971, 61.294, 71.253, 80.753, 17, 24.597, 27.019,
40.46, 41.593, 57.983, 67.119, 80.056, 86.729, 49.092, 40.447, 53.712, 52.479, 58.694,
68.593, 74.027, 83.869, 96.799, 68.029, 74.545, 67.912, 72.615, 83.193, 87.367, 96.047,
95.671, 106.4, 77.006, 91.662, 96.104, 96.566, 91.788, 99.126, 99.624, 106.89, 121.51,
105, 107.23, 99.825, 119.37, 110.49, 118.07, 122.3, 128.47, 134.01, 120.07, 130.46,
126.15, 130.5, 137.79, 127.95, 142.86, 145.79, 148.95, 142.06, 143.35, 150.21, 154.35,
158.15, 158.43, 158.77, 161.55, 165.6, 173, 158.15, 166.09, 175.41, 172.7, 168.96,
179.95, 170.7, 177.1, 191.04, 192.17, 186.3, 185.78, 195.14, 196.73, 192.63, 201.9,
205.77, 207.01, 213.08, 206.62, 213.84, 203.18, 215.37, 210.72, 218.22, 215.04

14.213, 0, 9.4868, 18.248, 33.136, 42.012, 52.24, 62.201, 71, 10.817, 11.18, 12.806,
26.249, 29.12, 44.721, 54.231, 67.417, 74.726, 39.85, 29.155, 40.162, 38.471, 44.553,
54.489, 60.216, 70, 83.355, 58.052, 63, 55.444, 59.135, 69.462, 73.246, 81.835, 81.688,
92.455, 66.483, 80.025, 83.726, 83.744, 78.186, 85.088, 85.446, 92.698, 107.3, 94.53,
96.021, 87.573, 106.51, 97.082, 104.28, 108.3, 114.39, 119.81, 109.77, 119.02, 114.28,
117.89, 124.95, 114.49, 129.24, 131.95, 134.83, 131.64, 132, 138.36, 141.88, 145.53,
14521, 145.25, 147.85, 151.65, 162.31, 147.01, 154.32, 163.23, 160.03, 155.96, 166.68,
157.1, 163.25, 180.47, 181, 174.48, 173.53, 182.65, 183.86, 179.54, 188.49, 192.2,
196.12, 202.02, 195.13, 201.9, 190.7, 202.62, 197.69, 204.92, 201.55

22.804, 9.4868, 0, 10.817, 24.739, 33.242, 43.738, 53.6, 62.073, 18.248, 10.63, 7.0711,
18.788, 19.647, 35.355, 44.777, 57.94, 65.253, 40.817, 28.636, 35.228, 32.28, 36.235,
46.011, 51.225, 61.074, 74.095, 57.585, 60.671, 52.038, 53.935, 63.6, 66.189, 74.061,
72.918, 83.63, 65.253, 77.318, 80.025, 79.404, 72.533, 78.294, 78.032, 84.504, 99.403,
92.962, 93.648, 84.006, 101.97, 91.679, 98.082, 101.55, 107.35, 112.07, 108.26, 116.21,
111, 113.64, 120.35, 108.93, 123.33, 125.54, 127.63, 129.88, 129.25, 135, 137.71,
141.15, 139.95, 139.47, 141.74, 144.93, 160.13, 144.42, 151, 159.38, 155.56, 151.01,
161.3, 151.16, 156.78, 178.36, 178.28, 171.05, 169.58, 178.36, 179.07, 174.42, 182.85,
186.27, 193.66, 199.36, 192.01, 198.25, 186.42, 197.94, 192.63, 199.45, 195.75

28.16, 18.248, 10.817, 0, 15, 24.083, 34.059, 44.045, 53.085, 28.46, 21.26, 16.401,
23.022, 14.866, 31.828, 40, 52.479, 58.694, 50.804, 38.275, 41.304, 37, 36.77, 45.651,
49.041, 58.898, 70.292, 66.641, 68.411, 59.034, 59.008, 67.602, 68.308, 74.686, 71.063,
81.468, 73.736, 84.528, 86.284, 85.006, 76.655, 80.654, 79.31, 84.06, 99.479, 100.96,
101, 90.355, 107.12, 95.885, 101.14, 103.73, 109, 112.38, 116.21, 123.04, 117.43,
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119.04, 125.32, 112.79, 126.61, 128.08, 128.86, 137.54, 136.07, 141.23, 143.09, 146.28,

144.01, 142.86, 144.64, 146.89, 167.36, 151.33, 157.2, 165.01, 160.53, 155.43, 165.13,

154.28, 159.09, 185.61, 184.98, 177.07, 175.07, 183.46, 183.58, 178.54, 186.27, 189.28,

200.56, 206.07, 198.31, 204, 191.51, 202.55, 196.79, 203.05, 198.92
42.755, 33.136, 24.739, 15, 0, 9.2195, 19.105, 29.069, 38.118, 42.953, 34.015, 28.178,

28.018, 12.083, 24.042, 29.411, 40.361, 45.277, 60.877, 48.166, 45.618, 39.925, 34.015,

40.608, 41.231, 50.537, 59.548, 74.404, 73.79, 63.561, 60.638, 67.268, 65.276, 69.376,
62.65, 72.402, 80.262, 88.6, 88.769, 86.493, 76.164, 77.524, 74.733, 77.078, 92.849,
106.1, 105, 92.892, 107.47, 95.021, 98.509, 99.825, 104.29, 105.85, 121.08, 125.88,
119.64, 119.6, 125.14, 111.11, 123.91, 124.34, 123.33, 141.68, 138.74, 142.86, 143.35,

146.12, 142.28, 140.16, 141.23, 142.17, 170.51, 154.03, 158.68, 165.51, 160.01, 154.12,
162.89, 151.08, 154.74, 188.69, 187.11, 178.13, 175.29, 183.01, 182.22, 176.64, 183.31,

185.72, 202.98, 208.14, 199.7, 204.48, 191, 201.25, 194.83, 200.26, 195.53
51.971, 42.012, 33.242, 24.083, 9.2195, 0, 10.77, 20.396, 29.017, 51.478, 41.761,
35.735, 32.65, 16.643, 21.095, 23.409, 32.65, 36.62, 66.611, 54.083, 48.6, 42.438,

33.526, 38.053, 36.674, 45,222, 52.431, 78.568, 76.551, 66.038, 61.465, 66.708, 63.071,
65.62, 57.009, 66.189, 83.6, 90.338, 89.538, 86.683, 75.313, 75, 71.344, 72.125, 87.932,

108.3, 106.51, 93.638, 106.71, 93.648, 96.005, 96.519, 100.45, 100.88, 122.98, 126.49,
119.92, 118.87, 123.91, 109.07, 121.15, 120.93, 118.85, 143, 139.18, 142.64, 142.27,
144.78, 140, 137.3, 137.93, 138.08, 171.09, 154.4, 158.27, 164.48, 158.38, 152.03,
160.2, 147.87, 150.81, 189.17, 187.01, 177.39, 174.04, 181.33, 180, 174.1, 180.11,
182.16, 203, 207.93, 199.1, 203.31, 189.26, 199, 192.21, 197.12, 192.05

61.294, 52.24, 43.738, 34.059, 19.105, 10.77, 0, 10, 19.647, 61.984, 52.498, 46.487,
43.012, 27.295, 27.731, 26.077, 31.016, 32.016, 77.104, 64.661, 58.052, 51.74, 41.183,
43.681, 40.112, 47.17, 51.078, 88.391, 85.604, 75, 69.354, 73.389, 68.25, 69.007,
58.052, 66.098, 92.957, 98.615, 97.082, 93.776, 81.609, 79.63, 75.06, 73.824, 89.443,
116.81, 114.53, 101.13, 112.79, 99.247, 100.4, 100, 103.24, 102.18, 131.23, 133.7,
126.87, 124.91, 129.44, 113.86, 125.06, 124.1, 120.67, 150.73, 146.18, 149.04, 147.87,
150.1, 144.35, 141, 141.13, 140.29, 178.14, 161.31, 164.45, 170.04, 163.36, 156.54,
164.01, 151.12, 153.18, 196.09, 193.4, 183.2, 179.36, 186.19, 184.27, 178.04, 183.27,
184.88, 209.48, 214.18, 205, 208.63, 194.03, 203.2, 196, 200.3, 194.83

71.253, 62.201, 53.6, 44,045, 29.069, 20.396, 10, 0, 10.296, 71.847, 62.097, 56.045,

51.478, 36.401, 33.302, 28.636, 29.017, 26.926, 85.586, 73.355, 65.192, 58.796, 46.861,
47.413, 42.059, 47.381, 48.052, 95.776, 92.022, 81.394, 74.632, 77.369, 70.838, 69.871,
57.009, 63.789, 99.705, 104.04, 101.71, 97.949, 85.088, 81.492, 76.118, 73.007, 88.204,

122.41, 119.57, 105.68, 115.77, 101.83, 101.79, 100.5, 103.04, 100.6, 136.46, 137.75,
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130.68, 127.76, 131.73, 115.52, 125.78, 124.1, 119.42, 155.31, 149.97, 152.16, 150.15,
152.08, 145.38, 141.43, 141.06, 139.29, 181.86, 164.92, 167.29, 172.2, 164.94, 157.69,
164.44, 151.05, 152.27, 199.62, 196.38, 185.59, 181.25, 187.58, 185.08, 178.55, 183,
184.17, 212.51, 216.97, 207.42, 210.44, 195.32, 203.89, 196.31, 200, 194.16

80.753, 71, 62.073, 53.085, 38.118, 29.017, 19.647, 10.296, 0, 80.225, 69.871, 63.789,
57.585, 43.738, 36.892, 29.698, 25.298, 20.025, 91.285, 79.48, 69.34, 62.968, 49.82,
48.27, 41.34, 44.598, 42.012, 99.865, 94.921, 84.386, 76.42, 77.666, 69.771, 67.052,
52.612, 58.009, 102.94, 105.65, 102.42, 98.184, 84.723, 79.48, 73.376, 68.469, 83.054,
124.08, 120.6, 106.25, 114.54, 100.32, 99.04, 96.881, 98.732, 95.021, 137.61, 137.56,
130.25, 126.32, 129.69, 112.93, 122.18, 119.82, 114, 155.62, 149.41, 150.88, 148,
149.62, 141.99, 137.46, 136.62, 134, 181.12, 164.13, 165.64, 169.84, 162.02, 154.35,
160.38, 146.58, 147, 198.64, 194.79, 183.41, 178.57, 184.39, 181.33, 174.52, 178.23,
179, 210.95, 215.13, 205.23, 207.62, 192, 199.97, 192.04, 195.16, 189

17, 10.817, 18.248, 28.46, 42.953, 51.478, 61.984, 71.847, 80.225, 0, 12.083, 17.464,
29.53, 37.054, 50.961, 60.877, 74.216, 82.201, 32.14, 23.77, 38.833, 38.897, 48.021,
57.983, 64.846, 74.303, 88.64, 51.039, 57.706, 51.546, 57.306, 68.264, 73.756, 83.451,
85.44, 96.255, 60.008, 74.813, 79.555, 80.324, 76.538, 85, 86.371, 95.016, 108.89,
88.006, 90.272, 83.199, 103.09, 94.847, 103.08, 107.9, 114.4, 121.02, 103.08, 113.53,
109.33, 114.02, 121.46, 112,31, 127.46, 130.86, 135, 125.06, 126.4, 133.36, 137.77,
141.65, 142.44, 143.18, 146.25, 150.94, 156, 141.17, 149.21, 158.67, 156.21, 152.74,
163.98, 155.21, 162.11, 174.05, 175.18, 169.43, 169.06, 178.54, 180.36, 176.46, 186.08,
190.18, 190.01, 196.09, 189.68, 197, 186.56, 198.92, 194.49, 202.25, 199.32

24,597, 11.18, 10.63, 21.26, 34.015, 41.761, 52.498, 62.097, 69.871, 12.083, 0, 6.0828,
17.493, 26.173, 39.051, 49.031, 62.37, 70.576, 30.414, 18.682, 29.155, 28.018, 36.056,
46.043, 52.773, 62.266, 76.557, 47.802, 52.038, 44.283, 48.104, 58.6, 63.008, 72.18,
73.498, 84.315, 55.902, 69, 72.56, 72.567, 67.231, 74.626, 75.432, 83.487, 97.673,
83.863, 85.094, 76.42, 95.341, 86.035, 93.472, 97.755, 104.01, 109.99, 99.141, 108,
103.17, 106.71, 113.78, 103.46, 118.31, 121.2, 124.54, 120.93, 121, 127.25, 130.7,
134.35, 134.1, 134.26, 136.97, 141.03, 151.48, 136.06, 143.22, 152.07, 148.85, 144.81,
155.59, 146.15, 152.5, 169.66, 170.03, 163.37, 162.36, 171.47, 172.7, 168.4, 177.45,
181.24, 185.22, 191.07, 184.07, 190.76, 179.52, 191.44, 186.55, 193.85, 190.55

27.019, 12.806, 7.0711, 16.401, 28.178, 35.735, 46.487, 56.045, 63.789, 17.464, 6.0828,
0, 13.454, 20.1, 33.526, 43.417, 56.754, 64.777, 34.409, 21.954, 28.443, 26, 31.89,
41.869, 48.021, 57.689, 71.554, 50.695, 53.6, 45.011, 47.297, 57.245, 60.539, 69.029,
69.203, 80, 58.241, 70.257, 73.062, 72.56, 66.098, 72.471, 72.67, 79.931, 94.493,
85.907, 86.579, 77.026, 95.189, 85.165, 91.924, 95.713, 101.71, 107, 101.2, 109.17, 104,
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106.79, 113.6, 102.49, 117.05, 119.51, 122.11, 122.81, 122.2, 128.02, 130.86, 134.35,
133.41, 133.14, 135.56, 139.09, 153.06, 137.36, 144.01, 152.47, 148.79, 144.37, 154.81,
144.9, 150.79, 171.29, 171.24, 164.08, 162.69, 171.55, 172.39, 167.84, 176.47, 180.01,
186.6, 192.31, 185, 191.32, 179.61, 191.23, 186.04, 193, 189.43

40.46, 26.249, 18.788, 23.022, 28.018, 32.65, 43.012, 51.478, 57.585, 29.53, 17.493,
13.454, 0, 16.279, 23, 33.015, 46.174, 55, 34.132, 21.932, 18.439, 14.036, 18.601,
28.601, 35.341, 44.777, 59.237, 46.4, 46.239, 36.401, 36.056, 45.122, 47.413, 55.606,
56.036, 66.851, 52.355, 61.847, 63.285, 62, 54.129, 59.506, 59.363, 66.483, 81.056,
78.772, 78.339, 67.365, 84.214, 73.348, 79.379, 82.765, 88.589, 93.6, 93.92, 100.13,
94.43, 96.083, 102.49, 90.471, 104.69, 106.78, 108.91, 114.98, 113.14, 118.21, 120.15,
123.41, 121.6, 120.88, 123.03, 126.14, 144.54, 128.41, 134.18, 142.03, 137.71, 132.83,
142.86, 132.5, 138, 162.79, 162, 154.05, 152.12, 160.61, 160.95, 156.11, 164.28, 167.6,
177.63, 183.1, 175.29, 181.01, 168.67, 179.89, 174.35, 180.94, 177.12

41.593, 29.12, 19.647, 14.866, 12.083, 16.643, 27.295, 36.401, 43,738, 37.054, 26.173,
20.1, 16.279, 0, 16.971, 25.554, 38.484, 45.607, 50, 37.443, 33.541, 27.857, 23.345,
31.385, 34.205, 44.045, 55.606, 62.626, 61.717, 51.478, 48.836, 56.009, 55.109, 60.539,
56.223, 66.603, 68.264, 76.551, 76.903, 74.813, 65, 67.469, 65.46, 69.462, 85, 94.021,
92.973, 81.025, 96.13, 84.054, 88.284, 90.25, 95.189, 97.949, 109, 114, 107.87, 108.23,
114, 100.5, 113.77, 114.73, 114.77, 129.65, 126.91, 131.24, 132.09, 135, 131.75, 130.05,
131.47, 133.14, 158.62, 142.2, 147.11, 154.21, 149.03, 143.42, 152.59, 141.22, 1455,
176.82, 175.41, 166.68, 164.08, 172.03, 171.57, 166.21, 173.37, 176.08, 191.23, 196.46,
188.18, 193.21, 180.04, 190.59, 184.44, 190.25, 185.81

57.983, 44.721, 35.355, 31.828, 24.042, 21.095, 27.731, 33.302, 36.892, 50.961, 39.051,
33.526, 23, 16.971, 0, 10.05, 23.345, 32, 55.027, 43.932, 32.45, 26.077, 13.601, 17,
17.493, 27.203, 38.833, 63.008, 58.728, 48.104, 41.677, 45.88, 42.012, 45.354, 39.408,
49.679, 66,483, 71.021, 69.354, 66,129, 54.342, 54.037, 50.804, 53.226, 68.942, 89.308,
86.833, 73.41, 85.703, 72.56, 75.06, 75.954, 80.281, 81.939, 103.59, 106.04, 99.298,
97.862, 102.83, 88.023, 100.32, 100.45, 99.298, 123, 118.6, 121.75, 121.2, 123.69,
119.02, 116.52, 117.39, 118.14, 150.55, 133.76, 137.32, 143.4, 137.3, 131, 139.36,
127.28, 130.73, 168.55, 166.14, 156.35, 152.95, 160.25, 159.01, 153.21, 159.52, 161.81,
182.17, 187.01, 178.08, 182.21, 168.19, 178.03, 171.35, 176.5, 171.64

67.119, 54.231, 44.777, 40, 29.411, 23.409, 26.077, 28.636, 29.698, 60.877, 49.031,
43.417, 33.015, 25.554, 10.05, 0, 13.342, 22.023, 64.288, 53.6, 40.719, 34.54, 20.591,
18.868, 14.036, 21.84, 30.414, 70.831, 65.299, 54.818, 46.755, 48.765, 42.45, 43.012,
33.615, 43.046, 73.41, 76.059, 73.246, 69.354, 56.462, 53.6, 49.01, 48.765, 64.56,
94.493, 91.263, 77.175, 87.281, 73.498, 74.33, 74.027, 77.524, 77.492, 108.23, 109.12,
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102.04, 99.328, 103.59, 87.824, 99.02, 98.25, 95.567, 126.76, 121.33, 123.65, 122.02,
124.15, 118.27, 115, 115.28, 114.93, 153.24, 136.31, 138.88, 144.16, 137.32, 130.46,
138, 125.26, 127.74, 171.03, 167.93, 157.41, 153.39, 160.13, 158.2, 152.01, 157.46,
159.26, 184.05, 188.6, 179.23, 182.65, 167.97, 177.14, 170, 174.48, 169.19

80.056, 67.417, 57.94, 52.479, 40.361, 32.65, 31.016, 29.017, 25.298, 74.216, 62.37,
56.754, 46.174, 38.484, 23.345, 13.342, 0, 9.8489, 76.295, 66.189, 51.923, 46.098,
31.78, 26.42, 17.804, 19.313, 20.125, 81.025, 74.095, 64.008, 54.406, 53.814, 44.944,
41.761, 28, 35.171, 82.492, 82.807, 78.645, 74.027, 60.216, 50.231, 48.083, 44, 59.211,
101.14, 97, 82.329, 89.443, 75.153, 73.763, 71.847, 74.108, 71.701, 114.02, 112.9,
105.48, 101.13, 104.4, 87.641, 97.165, 95.189, 90.449, 131.24, 124.53, 125.72, 122.7,
124.33, 116.9, 112.64, 112.11, 110.29, 156.12, 139.12, 140.39, 144.54, 136.8, 129.25,
135.62, 122.1, 123.26, 173.53, 169.54, 158.11, 153.31, 159.25, 156.42, 149.75, 154,
155.16, 185.7, 189.84, 179.94, 182.39, 166.9, 175.15, 167.43, 171, 165.15

86.729, 74.726, 65.253, 58.694, 45.277, 36.62, 32.016, 26.926, 20.025, 82.201, 70.576,
64.777, 55, 45.607, 32, 22.023, 9.8489, 0, 85.907, 75.538, 61.685, 55.785, 41.485,
36.235, 27.459, 27.203, 22, 90.874, 83.863, 73.824, 64.07, 62.936, 53.413, 48.754,
33.242, 38, 92.282, 92.195, 87.693, 82.879, 68.884, 61.774, 55.036, 48.836, 63.127,
110.45, 106.08, 91.285, 97.247, 82.855, 80.411, 77.621, 79.076, 75.007, 123.07, 121.25,
113.72, 108.71, 111.49, 94.34, 102.84, 100.13, 94, 139.81, 132.61, 133.3, 129.62,
130.97, 122.72, 117.89, 116.84, 114, 163.98, 146.99, 147.65, 151.22, 143, 135.09,
140.73, 126.78, 127, 181.18, 176.78, 164.92, 159.7, 165.17, 161.81, 154.87, 158.32,
159.01, 192.92, 196.85, 186.68, 188.6, 172.7, 180.35, 172.28, 175.23, 169.01

49.092, 39.85, 40.817, 50.804, 60.877, 66.611, 77.104, 85.586, 91.285, 32.14, 30.414,
34.409, 34.132, 50, 55.027, 64.288, 76.295, 85.907, 0, 12.728, 25, 30.265, 44.553, 52.01,
61.074, 68.118, 84.095, 19.026, 27.731, 25.495, 35.847, 46.872, 56.365, 68.154, 76.295,
86.348, 28.284, 44.272, 50.537, 52.697, 53.151, 64.9, 68.884, 80.777, 91.788, 56.036,
58.856, 53.712, 74.706, 69.029, 79.209, 85.703, 92.957, 102.34, 71.007, 82.201, 78.588,
84.694, 92.612, 86.023, 101.61, 106.4, 113.28, 93.005, 94.895, 102.39, 107.84, 112.01,
114.53, 116.5, 120.43, 126.91, 124.02, 109.46, 118.07, 128.06, 126.53, 123.98, 135.96,
128.7, 137, 142, 143.42, 138.28, 138.5, 148.37, 150.99, 147.73, 158.35, 163.11, 158.08,
164.25, 158.15, 165.92, 156.32, 169.19, 165.46, 173.99, 171.83

40.447, 29.155, 28.636, 38.275, 48.166, 54.083, 64.661, 73.355, 79.48, 23.77, 18.682,
21.954, 21.932, 37.443, 43.932, 53.6, 66.189, 75.538, 12.728, 0, 18.358, 21.587, 35.057,
43.738, 52.345, 60.415, 76.118, 29.12, 34.132, 27.857, 34.828, 46.098, 53.413, 64.351,
69.893, 80.411, 37.336, 51.245, 55.785, 56.648, 53.824, 63.64, 66.219, 76.662, 89.202,
65.376, 67.007, 59.439, 79.379, 71.589, 80.449, 85.913, 92.763, 100.66, 80.623, 90.139,
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85.709, 90.25, 97.719, 89.006, 104.32, 108.17, 113.36, 102.49, 103.08, 109.77, 114,
117.88, 118.85, 119.85, 123.17, 128.46, 133.18, 118, 125.67, 134.97, 132.44, 129.03,
140.39, 131.95, 139.28, 151.33, 152.01, 145.88, 145.34, 154.78, 156.6, 152.76, 162.56,
166.82, 167.05, 173, 166.3, 173.4, 162.81, 175.15, 170.76, 178.64, 175.87

53.712, 40.162, 35.228, 41.304, 45.618, 48.6, 58.052, 65.192, 69.34, 38.833, 29.155,
28.443, 18.439, 33.541, 32.45, 40.719, 51.923, 61.685, 25, 18.358, 0, 6.4031, 20.248,
27.019, 36.125, 43.186, 59.135, 30.61, 28.178, 18.028, 18.974, 29.53, 35.384, 46.043,
51.923, 62.298, 35, 43.417, 45.044, 44.181, 38.079, 46.228, 48.166, 58.31, 71.063,
60.539, 59.908, 49.092, 66.753, 56.921, 64.413, 69.065, 75.604, 82.759, 75.611, 81.744,
76.164, 78.409, 85.159, 74.33, 89.157, 92.179, 96.213, 96.566, 94.763, 100.04, 102.49,
105.93, 105.08, 105.11, 107.84, 112.16, 126.12, 110.03, 116.04, 124.2, 120.35, 115.95,
126.53, 117, 123.47, 144.36, 143.68, 136, 134.37, 143.14, 143.95, 139.46, 148.33,
152.09, 159.26, 164.78, 157.11, 163.11, 151.2, 162.79, 157.65, 164.77, 161.4

52.479, 38.471, 32.28, 37, 39.925, 42.438, 51.74, 58.796, 62.968, 38.897, 28.018, 26,
14.036, 27.857, 26.077, 34.54, 46.098, 55.785, 30.265, 21.587, 6.4031, 0, 14.318,
22.204, 31.016, 38.833, 54.589, 37.014, 34.132, 23.707, 22.023, 31.321, 35, 44.598,
48.466, 59.093, 41.231, 48.703, 49.497, 48.01, 40.262, 46.648, 47.508, 56.4, 70.007,
66.212, 65.146, 53.6, 70.178, 59.439, 65.924, 69.836, 76.007, 82.134, 81.154, 86.493,
80.623, 82.055, 88.459, 76.655, 91.082, 93.52, 96.519, 101.83, 99.464, 104.31, 106.12,
109.37, 107.71, 107.21, 109.56, 113.18, 131.03, 114.76, 120.27, 128.02, 123.69, 118.87,
129.03, 118.93, 124.81, 149.25, 148.22, 140.09, 138.09, 146.58, 146.97, 142.2, 150.57,
154.04, 163.92, 169.31, 161.38, 167, 154.64, 165.89, 160.43, 167.17, 163.49

58.694, 44.553, 36.235, 36.77, 34.015, 33.526, 41.183, 46.861, 49.82, 48.021, 36.056,
31.89, 18.601, 23.345, 13.601, 20.591, 31.78, 41.485, 44.553, 35.057, 20.248, 14.318, 0,
10, 17.464, 26.401, 41.485, 50.249, 45.255, 34.655, 28.178, 33.377, 31.78, 38.079,
37.443, 48.26, 53.151, 57.454, 56.08, 53.16, 42.19, 44.147, 42.544, 48.27, 63.246,
75.717, 73.355, 60.166, 73.553, 61.008, 64.938, 67.052, 72.236, 76.007, 90.05, 92.973,
86.4, 85.709, 91.137, 77.233, 90.427, 91.482, 92.136, 109.66, 105.65, 109.24, 109.37,
112.11, 108.46, 106.71, 108.17, 110.14, 137.57, 120.88, 124.95, 131.55, 126, 120.2,
129.26, 117.9, 122.38, 155.65, 153.59, 144.26, 141.29, 149, 148.34, 142.9, 150.03,
152.8, 169.55, 174.55, 165.89, 170.5, 157, 167.36, 161.12, 166.9, 162.51

68.593, 50.489, 46.011, 45.651, 40.608, 38.053, 43.681, 47.413, 48.27, 57.983, 46.043,
41.869, 28.601, 31.385, 17, 18.868, 26.42, 36.235, 52.01, 43.738, 27.019, 22.204, 10, 0,
9.2195, 16.763, 32.388, 54.781, 47.707, 37.59, 28.32, 29.967, 25.02, 29.155, 27.459,
38.275, 56.08, 57.385, 54.378, 50.537, 37.947, 37.054, 34.205, 38.601, 53.852, 75.822,
72.422, 58.31, 69.123, 55.731, 58.078, 59.228, 63.891, 66.731, 89.404, 90.377, 83.385,
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81.253, 85.988, 71.028, 83.385, 83.744, 83.385, 107.91, 102.69, 105.36, 104.39, 106.79,
102.02, 99.609, 100.62, 101.83, 134,63, 117.75, 120.78, 126.59, 120.34, 114, 122.41,
110.48, 114.28, 152.51, 149.72, 139.64, 136.07, 143.28, 142.01, 136.24, 142.71, 145.13,
165.8, 170.51, 161.41, 165.34, 151.21, 161.03, 154.39, 159.67, 154.93

74.027, 60.216, 51.225, 49.041, 41.231, 36.674, 40.112, 42.059, 41.34, 64.846, 52.773,
48.021, 35.341, 34.205, 17.493, 14.036, 17.804, 27.459, 61.074, 52.345, 36.125, 31.016,
17.464, 9.2195, 0, 9.8995, 24.042, 63.906, 56.436, 46.519, 36.62, 36.401, 28.792,
29.069, 22.023, 32.527, 64.885, 65.069, 61.221, 56.859, 43.417, 39.623, 35, 35.847,
51.624, 83.439, 79.511, 65, 73.736, 59.775, 60.2?9, 60.075, 63.789, 64.622, 96.54,
96.255, 89.006, 85.703, 89.739, 73.824, 85.006, 84.38, 82.28, 114.28, 108.23, 110.14,
108.17, 110.22, 104.24, 101.02, 101.4, 101.41, 140.04, 123.07, 125.23, 130.27, 123.32,
116.43, 124, 111.36, 114.14, 157.7, 154.32, 143,59, 139.45, 146.11, 144.17, 138, 143.59,
145.52, 170.46, 174.91, 165.42, 168.69, 153.94, 163.11, 156.01, 160.61, 155.43

83.869, 70, 61.074, 58.898, 50.537, 45.222, 47.17, 47.381, 44.598, 74.303, 62.266,
57.689, 44.777, 44.045, 27.203, 21.84, 19.313, 27.203, 68.118, 60.415, 43.186, 38.833,
26.401, 16.763, 9.8995, 0, 16, 68.659, 59.808, 50.695, 39.56, 36.401, 26.249, 22.561,
12.207, 22.627, 68.352, 66.03, 60.877, 55.866, 41.773, 34.928, 28.862, 26.926, 42.72,
84.024, 79.246, 64.351, 70.235, 55.902, 54.571, 53.151, 56.08, 55.66, 96.177, 94.048,
86.533, 81.86, 85.094, 68.411, 78.409, 77.006, 73.756, 112.61, 105.48, 106.45, 103.41,
105.08, 98.005, 94.133, 94.021, 93.215, 136.95, 119.95, 121.08, 125.28, 117.69, 110.32,
117.15, 104.02, 106.07, 154.29, 150.23, 138.83, 134.12, 140.25, 137.71, 131.24, 136.13,
137.71, 166.39, 170.53, 160.65, 163.25, 147.96, 156.54, 149.08, 153.16, 147.67

96.799, 83.355, 74.095, 70.292, 59.548, 52.431, 51.078, 48.052, 42.012, 88.64, 76.557,
71.554, 59.237, 55.606, 38.833, 30.414, 20.125, 22, 84.095, 76.118, 59.135, 54.589,
41.485, 32.388, 24.042, 16, 0, 84.345, 75, 66.287, 54.818, 50.09, 38.588, 30.414, 13.454,
16, 83.522, 79.649, 73.498, 68.007, 53.824, 43.863, 36.235, 27.514, 41.195, 97.098,
91.608, 76.609, 79.025, 64.661, 60.415, 56.648, 57.489, 53.009, 108.23, 104.06, 96.333,
89.872, 91.788, 74.243, 81.609, 78.447, 72, 123.07, 114.63, 114.28, 109.57, 110.57,
101.53, 96.317, 95.037, 92.005, 145.34, 128.46, 128.02, 130.78, 122.09, 113.89, 119.05,
104.94, 105, 162.08, 157, 144.59, 138.93, 143.96, 140.25, 133.18, 136.37, 137.01,
173.08, 176.71, 166.23, 167.6, 151.38, 158.67, 150.47, 153.26, 147.01

68.029, 58.052, 57.585, 66.641, 74.404, 78.568, 88.391, 95.776, 99.865, 51.039, 47.802,
50.695, 46.4, 62.626, 63.008, 70.831, 81.025, 90.874, 19.026, 29.12, 30.61, 37.014,
50.249, 54.781, 63.906, 68.659, 84.345, 0, 12.53, 18.111, 30.017, 38.639, 50.249,
62.394, 74.169, 83.006, 9.4868, 26.42, 34.059, 37.537, 42.154, 55.66, 61.392, 74.813,
83.169, 37.014, 40.025, 36.62, 58.009, 54.672, 66.03, 73.573, 81.123, 92.195, 52.038,
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63.348, 60.083, 67.119, 75.293, 70.725, 86.313, 92.022, 100.69, 74.027, 75.954, 83.678,
89.694, 94.021, 97.637, 100.42, 104.89, 112.49, 105, 90.449, 99.247, 109.48, 108.46,
106.47, 118.85, 112.61, 121.75, 123.02, 124.4, 119.44, 119.92, 129.97, 133.02, 130.14,
141.32, 146.44, 139.06, 145.22, 139.17, 147.09, 137.88, 150.99, 147.65, 156.59, 154.87
74.545, 63, 60.671, 68.411, 73.79, 76.551, 85.604, 92.022, 94.921, 57.706, 52.038, 53.6,
46.239, 61.717, 58.728, 65.299, 74.095, 83.863, 27.731, 34.132, 28.178, 34.132, 45.255,
47.707, 56.436, 59.808, 75, 12.53, 0, 10.63, 20.248, 27.019, 39.013, 51.01, 63.953,
72.173, 8.544, 17.117, 22.825, 25.495, 29.732, 43.417, 49.497, 63.198, 70.88, 32.573,
33.061, 26, 47.011, 42.45, 53.6, 61.057, 68.6, 79.706, 47.802, 56.036, 51.624, 57.009,
64.885, 58.898, 74.518, 79.906, 88.233, 69.231, 69.007, 75.664, 80.362, 84.433, 86.833,
89.051, 93.236, 100.41, 99.504, 84.024, 91.548, 101, 98.98, 96.255, 108.24, 101.26,
109.99, 117.72, 118, 111.76, 111.4, 121.04, 123.37, 120.02, 130.65; 135.48, 133.18,
139.03, 132.19, 139.3, 129.03, 141.68, 137.79, 146.26, 144.14

67.912, 55.444, 52.038, 59.034, 63.561, 66.038, 75, 81.394, 84.386, 51.546, 44.283,
45.011, 36.401, 51.478, 48.104, 54.818, 64.008, 73.824, 25.495, 27.857, 18.028, 23.707,
34.655, 37.59, 46.519, 50.695, 66.287, 18.111, 10.63, 0, 12.042, 21.932, 32.757, 44.911,
56.08, 65.069, 18.601, 25.495, 28.284, 28.792, 27.659, 39.825, 44.598, 57.489, 67.119,
42.544, 41976, 32.14, 51.546, 44.102, 53.814, 60.208, 67.476, 77.175, 57.585, 64.195,
59.008, 62.586, 69.921, 61.4, 76.851, 81.216, 87.784, 78.588, 77.233, 83.054, 86.493,
90.244, 91, 92.179, 95.718, 101.67, 108.34, 92.439, 99.045, 107.79, 104.79, 101.19,
112,54, 104.32, 112.07, 126.59, 126.25, 119.15, 118.09, 127.28, 128.84, 124.92, 134.74,
139.09, 141.69, 147.34, 140, 146.49, 135.33, 147.46, 142.94, 150.78, 148.07

72.615, 59.135, 53.935, 59.008, 60.638, 61.465, 69.354, 74.632, 76.42, 57.306, 48.104,
47.297, 36.056, 48.836, 41.677, 46.755, 54.406, 64.07, 35.847, 34.828, 18.974, 22.023,
28.178, 28.32, 36.62, 39.56, 54.818, 30.017, 20.248, 12.042, 0, 11.314, 20.881, 32.985,
44.181, 53.038, 28.792, 29.411, 28.16, 26.077, 19.235, 29.206, 33.106, 45.607, 55.946,
47.802, 45.177, 32.28, 48.166, 37.947, 45.793, 51.088, 58, 66.611, 61.911, 65.253,
59.034, 60.033, 66.483, 55.362, 70.264, 73.573, 78.568, 81.541, 78.102, 82.492, 84.095,
87.367, 86.128, 86.163, 89, 93.744, 109.9, 93.392, 98.412, 106, 101.71, 97.082, 107.56,
98.087, 104.81, 128.06, 126.59, 118.15, 116.07, 124.58, 125.13, 120.54, 129.36, 133.15,
142.39, 147.65, 139.52, 145, 132.64, 144.01, 138.74, 145.8, 142.44

83.193, 69.462, 63.6, 67.602, 67.268, 66.708, 73.389, 77.369, 77.666, 68.264, 58.6,
57.245, 45,122, 56.009, 45.88, 48.765, 53.814, 62.936, 46.872, 46.098, 29.53, 31.321,
33,377, 29.967, 36.401, 36.401, 50.09, 38.639, 27.019, 21.932, 11.314, 0, 12.166, 24,
37.947, 45,398, 35.057, 29.682, 24.839, 20.591, 9.0554, 18.028, 22.804, 36.222, 45.188,
47.634, 43,186, 28.601, 40.2, 28.284, 34.886, 39.825, 46.69, 55.471, 60.208, 60.415,
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53.488, 52.345, 58, 45.354, 59.808, 62.65, 67.268, 78.032, 72.801, 75.928, 76.105, 79,
76.485, 75.895, 78.39, 82.68, 104.75, 87.92, 91.591, 98.25, 93.086, 87.824, 97.745,
87.664, 93.941, 122.7, 120.3, 110.89, 108.07, 116.07, 115.97, 111, 119.25, 122.78,
136.31, 141.22, 132.52, 137.23, 124.1, 134.95, 129.25, 135.86, 132.19

87.367, 73.246, 66.189, 68.308, 65.276, 63.071, 68.25, 70.838, 69.771, 73.756, 63.008,
60.539, 47.413, 55.109, 42.012, 42.45, 44.944, 53.413, 56.365, 53.413, 35.384, 35,
31.78, 25.02, 28.792, 26.249, 38.588, 50.249, 39.013, 32.757, 20.881, 12.166, 0, 12.166,
26, 33.242, 47.17, 41.146, 35, 29.732, 15.556, 12.369, 12.806, 24.739, 35.805, 58.523,
53.263, 38.288, 44.944, 31.048, 33.242, 35.468, 41.183, 47.381, 70.093, 67.956, 60.539,
56.921, 61.188, 46.011, 58.694, 59.775, 61.587, 86.4, 79.649, 81.345, 79.624, 81.884,
77.058, 74.967, 76.4, 78.791, 111.36, 94.372, 96.462, 101.79, 95.336, 89, 97.622,
86.122, 90.824, 128.95, 125.54, 114.98, 111.16, 118.27, 117.04, 111.36, 118.26, 121.04,
141.68, 146.16, 136.8, 140.43, 126.19, 136.06, 129.56, 135.15, 130.73

96.047, 81.835, 74.061, 74.686, 69.376, 65.62, 69.007, 69.871, 67.052, 83.451, 72.18,
69.029, 55.606, 60.539, 45.354, 43.012, 41.761, 48.754, 68.154, 64.351, 46.043, 44.598,
38.079, 29.155, 29.069, 22.561, 30.414, 62.394, 51.01, 44.911, 32.985, 24, 12.166, 0,
16.971, 21.84, 59.034, 51.546, 44.283, 38.471, 24.698, 13.454, 6.3246, 12.649, 25.495,
67.978, 61.911, 47.011, 48.826, 34.409, 32.016, 31.016, 34.928, 38.013, 78.237, 73.661,
65.947, 60.033, 62.769, 45.88, 56.08, 55.326, 54.231, 92.655, 84.404, 84.599, 80.994,
82.565, 75.538, 72, 72.339, 72.801, 115.43, 98.478, 98.899, 102.79, 95.126, 87.824,
95.005, 82.298, 85.376, 132.48, 128.04, 116.38, 111.57, 117.71, 115.35, 109.04, 114.53,
116,56, 144.18, 148.19, 138.19, 140.69, 125.45, 134.24, 127, 131.55, 126.44

95.671, 81.688, 72.918, 71.063, 62.65, 57.009, 58.052, 57.009, 52.612, 85.44, 73.498,
69.203, 56.036, 56.223, 39.408, 33.615, 28, 33.242, 76.295, 69.893, 51.923, 48.466,
37.443, 27.459, 22.023, 12.207, 13.454, 74.169, 63.953, 56.08, 44.181, 37.947, 26,
16.971, 0, 10.817, 72.367, 67.119, 60.539, 54.918, 40.817, 30.414, 22.804, 16, 31.401,
84.22, 78.492, 63.514, 65.605, 51.225, 47.424, 44,385, 46.174, 44.147, 95, 90.609,
82.879, 76.551, 78.715, 61.327, 69.635, 67.268, 62.65, 109.62, 101.21, 101.02, 96.664,
97.862, 89.499, 84.853, 84.149, 82.389, 132.02, 115.11, 114.95, 118.11, 109.77, 101.87,
107.79, 94.133, 95.336, 148.86, 144, 131.85, 126.49, 131.94, 128.72, 121.93, 126,
127.19, 160.11, 163.88, 153.57, 155.36, 139.49, 147.36, 139.52, 143, 137.18

106.4, 92.455, 83.63, 81.468, 72.402, 66.189, 66.098, 63.789, 58.009, 96.255, 84.315,
80, 66.851, 66.603, 49.679, 43,046, 35.171, 38, 86.348, 80.411, 62.298, 59.093, 48.26,
38.275, 32.527, 22.627, 16, 83.006, 72.173, 65.069, 53.038, 45.398, 33.242, 21.84,
10.817, 0, 80.399, 73.376, 65.924, 60.008, 46.487, 34, 25.942, 13.454, 25.318, 89.554,
83.187, 68.447, 67.209, 53.263, 47.011, 42.059, 42.059, 37.014, 99.126, 92.849, 85.041,
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77.233, 78.237, 60.465, 66.483, 62.817, 56, 112.04, 102.55, 101.21, 95.525, 96.177,
86.377, 80.777, 79.246, 76.007, 132.44, 115.75, 114.28, 116.28, 107.15, 98.681, 103.37,
89.107, 89.006, 148.69, 143.03, 130.14, 124.08, 128.71, 124.66, 117.48, 120.42, 121.02,
159.01, 162.36, 151.64, 152.51, 136.01, 142.97, 134.65, 137.3, 131.02

77.006, 66.483, 65.253, 73.736, 80.262, 83.6, 92.957, 99.705, 102.94, 60.008, 55.902,
58.241, 52.355, 68.264, 66.483, 73.41, 82.492, 92.282, 28.284, 37.336, 35, 41.231,
53.151, 56.08, 64.885, 68.352, 83.522, 9.4868, 8.544, 18.601, 28.792, 35.057, 47.17,
59.034, 72.367, 80.399, 0, 17.205, 25.495, 29.682, 36.674, 50.636, 57.14, 71.028,
77.878, 28.071, 30.594, 27.659, 49.041, 46.872, 58.669, 66.641, 74.25, 86.035, 43.29,
53.935, 50.596, 57.801, 66.038, 62.29, 77.795, 83.869, 93.295, 65.192, 66.611, 74.216,
80.231, 84.581, 88.482, 91.548, 96.208, 104.24, 96.021, 81.222, 89.822, 100, 99.005,
97.129, 109.6, 103.71, 113.15, 114.11, 115.21, 110.02, 110.44, 120.49, 123.57, 120.77,
132.08, 137.31, 130, 136.09, 129.87, 137.67, 128.39, 141.51, 138.22, 147.25, 145.65
91.662, 80.025, 77.318, 84.528, 88.6, 90.338, 98.615, 104.04, 105.65, 74.813, 69,
70.257, 61.847, 76.551, 71.021, 76.059, 82.807, 92.195, 44.272, 51.245, 43,417, 48.703,
57.454, 57.385, 65.069, 66.03, 79.649, 26.42, 17.117, 25.495, 29.411, 29.682, 41.146,
51.546, 67.119, 73.376, 17.205, 0, 9.4868, 15.133, 26.926, 40.447, 48.052, 62.169,
66.068, 18.439, 16.492, 10.63, 31.89, 31.385, 43.658, 52.202, 59.775, 72.567, 32.65, 39,
34.525, 40.706, 48.877, 45.607, 60.959, 67.424, 77.82, 53.16, 52.01, 58.549, 63.569,
67.779, 71.281, 74.411, 79.196, 87.618, 82.873, 67.119, 74.431, 83.952, 82.28, 80.062,
92.439, 86.556, 96.177, 101.12, 101.04, 94.641, 94.366, 104.12, 106.78, 103.75, 114.91,
120.1, 116.35, 122.1, 115.11, 122.19, 112.09, 124.92, 121.33, 130.18, 128.47

96.104, 83.726, 80.025, 86.284, 88.769, 89.538, 97.082, 101.71, 102.42, 79.555, 72.56,
73.062, 63.285, 76.903, 69.354, 73.246, 78.645, 87.693, 50.537, 55.785, 45.044, 49.497,
56.08, 54.378, 61.221, 60.877, 73.498, 34.059, 22.825, 28.284, 28.16, 24.839, 35,
44.283, 60.539, 65.924, 25.495, 9.4868, 0, 6.0828, 19.723, 32.28, 40.162, 54.12, 57,
23.707, 18.385, 4.1231, 24.187, 21.932, 34.176, 42.72, 50.289, 63.151, 35.384, 37.108,
31.145, 34.482, 42.154, 36.797, 52.326, 58.412, 68.425, 53.666, 50.01, 55.009, 58.249,
62.097, 64.008, 66.4, 70.838, 78.746, 81.744, 65.307, 71.007, 79.511, 76.655, 73.539,
85.422, 78.6, 87.727, 99.925, 98.732, 91.022, 89.805, 99.04, 100.88, 97.309, 107.82,
112.68, 114.42, 119.82, 112,07, 118.27, 107.08, 119.37, 115.17, 123.48, 121.31

96.566, 83.744, 79.404, 85.006, 86.493, 86.683, 93.776, 97.949, 98.184, 80.324, 72.567,
72.56, 62, 74.813, 66.129, 69.354, 74.027, 82.879, 52.697, 56.648, 44.181, 48.01, 53.16,
50.537, 56.859, 55.866, 68.007, 37.537, 25.495, 28.792, 26.077, 20.591, 29.732, 38.471,
54.918, 60.008, 29.682, 15.133, 6.0828, 0, 14.213, 26.249, 34.176, 48.083, 51.01,
29.547, 23.601, 8.6023, 22.804, 17.205, 29.069, 37.336, 44.944, 57.489, 40.361, 39.925,
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33.242, 34.234, 41.231, 33.422, 49.041, 54.489, 63.632, 57.454, 52.498, 56.436, 58.31,
61.814, 62.241, 63.812, 67.801, 74.967, 84.433, 67.72, 72.339, 80.056, 76.295, 72.422,
83.774, 76.007, 84.504, 102.49, 100.62, 92.087, 90.2, 98.995, 100.17, 96.135, 106.02,
110.54, 116.5, 121.66, 113.44, 119.02, 107.06, 118.88, 114.18, 122, 119.41

91.788, 78.186, 72.533, 76.655, 76.164, 75.313, 81.609, 85.088, 84.723, 76.538, 67.231,
66.098, 54.129, 65, 54.342, 56.462, 60.216, 68.884, 53.151, 53.824, 38.079, 40.262,
42.19, 37.947, 43.417, 41,773, 53.824, 42.154, 29.732, 27.659, 19.235, 9.0554, 15.556,
24.698, 10.817, 46.487, 36.674, 26.926, 19.723, 14.213, 0, 14.036, 21.213, 35.355,
41.231, 43.417, 37.802, 22.804, 31.401, 19.235, 26.627, 32.558, 39.825, 50.09, 54.562,
52.839, 45.618, 43.566, 49.01, 36.401, 51.078, 54.378, 60.141, 71.028, 64.885, 67.446,
67.186, 70.007, 67.469, 67.067, 69.778, 74.632, 96.773, 79.85, 82.976, 89.359, 84.054,
78.772, 88.769, 78.924, 85.586, 114.59, 111.83, 102.11, 99.126, 107.04, 106.92, 101.98,
110.37, 114.02, 127.88, 132.67, 123.79, 128.32, 115.07, 125.9, 120.22, 126.92, 123.37
99.126, 85.088, 78.294, 80.654, 77.524, 75, 79.63, 81.492, 79.48, 85, 74.626, T2.471,
59.506, 67.469, 54.037, 53.6, 54.231, 61.774, 64.9, 63.64, 46.228, 46.648, 44.147,
37.054, 39.623, 34.928, 43.863, 55.66, 43.417, 39.825, 29.206, 18.028, 12.369, 13.454,
30.414, 34, 50.636, 40.447, 32.28, 26.249, 14.036, 0, 8.0623, 21.84, 27.514, 55.714,
49.193, 34.56, 35.511, 21.095, 21.024, 23.259, 29.411, 37.443, 65.192, 60.208, 52.498,
46.957, 50.289, 34.234, 46,39, 47.434, 50, 79.209, 71.028, 71.554, 68.68, 70.612, 65,
62.65, 64.031, 66.641, 102.22, 85.235, 86.163, 90.708, 83.726, 77.058, 85.376, 73.756,
78.549, 119.42, 115.32, 104.12, 99.825, 106.57, 105, 99.182, 105.91, 108.67, 131.47,
135.68, 125.96, 129.07, 114.44, 124, 117.35, 122.81, 118.36

99.624, 85.446, 78.032, 79.31, 74.733, 71.344, 75.06, 76.118, 73.376, 86.371, 75.432,
72.67, 59.363, 65.46, 50.804, 49.01, 48.083, 55.036, 68.884, 66.219, 48.166, 47.508,
42.544, 34.205, 35, 28.862, 36.235, 61.392, 49.497, 44.598, 33.106, 22.804, 12.806,
6.3246, 22.804, 25.942, 57.14, 48.052, 40.162, 34.176, 21.213, 8.0623, 0, 14.142,
23.022, 63.695, 57.245, 42.544, 42.802, 28.425, 25.71, 25.179, 29.732, 34.655, 73.246,
67.897, 60.141, 53.852, 56.462, 39.56, 50.01, 49.649, 49.649, 86.977, 78.409, 78.39,
74,673, 76.243, 69.354, 66.03, 66.611, 67.676, 109.29, 92.358, 92.612, 96.462, 88.843,
81.615, 89.006, 76.531, 80.081, 126.27, 121.74, 110.05, 105.26, 111.46, 109.22, 103,
108.78, 111, 137.88, 141.87, 131.87, 134.39, 119.22, 128.14, 121.02, 125.78, 120.84
106.89, 92.698, 84.504, 84.06, 77.078, 72.125, 73.824, 73.007, 68.469, 95.016, 83.487,
79.931, 66.483, 69.462, 53.226, 48.765, 44, 48.836, 80.777, 76.662, 58.31, 56.4, 48.27,
38.601, 35.847, 26.926, 27.514, 74.813, 63.198, 57.489, 45.607, 36.222, 24.739, 12.649,
16, 13.454, 71.028, 62.169, 54.12, 48.083, 35.355, 21.84, 14.142, 0, 15.811, 77.492,
70.774, 56.303, 53.814, 40, 33.601, 29.155, 30.265, 28.792, 86.354, 79.511, 71.701,
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63.781, 64.9, 47.17, 54.12, 51.352, 46.872, 98.717, 89.107, 87.801, 82.365, 83.193,
74.041, 69.051, 68.184, 66.483, 119.02, 102.3, 101.02, 103.37, 94.578, 86.4, 91.924,
78.16, 79.404, 135.35, 129.87, 117.2, 111.43, 116.48, 112.97, 106.07, 110, 111.22,
145.89, 149.37, 138.8, 140.09, 123.94, 131.53, 123.58, 127, 121.2

121.51, 107.3, 99.403, 99.479, 92.849, 87.932, 89.443, 88.204, 83.054, 108.89, 97.673,
94.493, 81.056, 85, 68.942, 64.56, 59.211, 63.127, 91.788, 89.202, 71.063, 70.007,
63.246, 53.852, 51.624, 42.72, 41.195, 83.169, 70.88, 67.119, 55.946, 45.188, 35.805,
25.495, 31.401, 25.318, 77.878, 66.068, 57, 51.01, 41.231, 27.514, 23.022, 15.811, 0,
78.772, 71.197, 58.138, 49.659, 38.079, 27.731, 20, 17.493, 13, 85.071, 75.18, 67.535,
57.428, 56.586, 39.051, 42.059, 37.643, 31.257, 94.154, 83.006, 79.931, 72.622, 72.67,
61.741, 55.66, 53.935, 51.088, 111.02, 94.847, 91.679, 92.439, 82.735, 73.926, 78.102,
63.789, 64.07, 126.37, 119.85, 106.33, 99.73, 103.82, 99.459, 92.195, 95.189, 96.021,
135.62, 138.57, 127.53, 127.77, 111, 117.69, 109.33, 112.11, 106.02

105, 94.53, 92.962, 100.96, 106.1, 108.3, 116.81, 122.41, 124.08, 88.006, 83.863,
85.907, 78.772, 94.021, 89.308, 94.493, 101.14, 110.45, 56.036, 65.376, 60.539, 66.212,
75.717, 75.822, 83.439, 84.024, 97.098, 37.014, 32.573, 42.544, 47.802, 47.634, 58.523,
67.978, 84.22, 89.554, 28.071, 18.439, 23.707, 29.547, 43.417, 55.714, 63.695, 77.492,
78.772, 0, 8.2462, 21.19, 34.482, 41.049, 53.009, 62.008, 69.116, 83.006, 15.297,
27.731, 26.907, 38.013, 46.4, 50, 63.561, 71.512, 84.404, 37.121, 39.56, 48.332, 56.613,
61.4, 68.768, 74.061, 79.925, 90.338, 68, 53.6, 63.246, 74.324, 75.166, 75.166, 88.459,
85.604, 96.799, 86.052, 87.464, 83.241, 84.694, 95.273, 99.644, 98.005, 110.63, 116.73,
102.04, 108.23, 102.42, 110.86, 102.96, 116.73, 114.59, 124.62, 124.2

107.23, 96.021, 93.648, 101, 105, 106.51, 114.53, 119.57, 120.6, 90.272, 85.094, 86.579,
78.339, 92.973, 86.833, 91.263, 97, 106.08, 58.856, 67.007, 59.908, 65.146, 73.355,
72.422, 79.511, 79.246, 91.608, 40.025, 33.061, 41.976, 45.177, 43.186, 53.263, 61.911,
78.492, 83.187, 30.594, 16.492, 18.385, 23.601, 37.802, 49.193, 57.245, 70.774, 71.197,
8.2462, 0, 15, 26.249, 33.242, 45.011, 54.009, 61.033, 75.007, 17.029, 23.345, 20.591,
30.48, 38.949, 41.761, 55.462, 63.325, 76.158, 36.688, 36.125, 43.681, 50.606, 55.227,
61.522, 66.4, 72.111, 82.298, 66.483, 51, 59.228, 69.57, 69.354, 68.6, 81.688, 78.102,
89.051, 84.717, 85.006, 79.429, 80.006, 90.25, 93.941, 91.81, 104.02, 109.88, 100.12,
106, 99.408, 107.08, 98.082, 111.49, 108.78, 118.43, 117.61

99.825, 87.573, 84.006, 90.355, 92.892, 93.638, 101.13, 105.68, 106.25, 83.199, 76.42,
77.026, 67.365, 81.025, 73.41, 77.175, 82.329, 91.285, 53.712, 59.439, 49.092, 53.6,
60.166, 58.31, 65, 64.351, 76.609, 36.62, 26, 32.14, 32.28, 28.601, 38.288, 47.011,
63.514, 68.047, 27.659, 10.63, 4.1231, 8.6023, 22.804, 34.54, 42.544, 56,303, 58.138,
21.19, 15, 0, 21.401, 21.587, 33.956, 42.755, 50.22, 63.506, 31.828, 32.985, 27.074,
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31.016, 38.91, 35, 50.329, 56.859, 67.624, 49.649, 45.891, 51, 54.571, 58.523, 61.057,
63.891, 68.593, 77.006, 77.621, 61.188, 67, 75.664, 73.082, 70.264, 82.365, 76.059,
85.563, 95.802, 94.641, 87.052, 85.988, 95.341, 97.406, 94.021, 104.81, 109.84, 110.32,
115.73, 108.04, 114.35, 103.37, 115.8, 111.79, 120.3, 118.34

119.37, 106.51, 101.97, 107.12, 107.47, 106.71, 112.79, 115.77, 114.54, 103.09, 95.341,
95.189, 84.214, 96.13, 85.703, 87.281, 89.443, 97.247, 74.706, 79.379, 66.753, 70.178,
73.553, 69.123, 73.736, 70.235, 79.025, 58.009, 47.011, 51.546, 48.166, 40.2, 44.944,
48.826, 65.605, 67.209, 49.041, 31.89, 24.187, 22.804, 31.401, 35.511, 42.802, 53.814,
49.659, 34.482, 26.249, 21.401, 0, 14.422, 21.932, 30.364, 36.497, 50.804, 36.346,
25.807, 18.028, 12.166, 18.439, 15.524, 29.682, 37.162, 50.01, 45, 35.609, 36.401, 36,
39.205, 39.825, 42.521, 47.424, 56.604, 66.731, 49.739, 51.662, 58.078, 53.6, 49.649,
61.27, 54.672, 64.444, 84.095, 80.654, 70.711, 68, 76.42, 77.369, 73.389, 83.648, 88.51,
96.768, 101.39, 92.396, 97.082, 84.481, 96.104, 91.395, 99.403, 97.129

110.49, 97.082, 91.679, 95.885, 95.021, 93.648, 99.247, 101.83, 100.32, 94.847, 86.035,
85.165, 73.348, 84.054, 72.56, 73.498, 75.153, 82.855, 69.029, 71.589, 56.921, 59.439,
61.008, 55.731, 59.775, 55.902, 64.661, 54.672, 42.45, 44.102, 37.947, 28.284, 31.048,
34.409, 51.225, 53.263, 46.872, 31.385, 21.932, 17.205, 19.235, 21.095, 28.425, 40,
38.079, 41.049, 33.242, 21.587, 14.422, 0, 12.369, 21.213, 28.636, 42.107, 47.17,
39.623, 31.828, 26, 30.265, 17.464, 32.757, 37.483, 46.53, 58.796, 50, 50.567, 48.662,
51.157, 48.27, 48.332, 51.624, 58, 81.123, 64.14, 65.46, 70.859, 65, 59.54, 69.642,
60.374, 68.007, 98.387, 94.578, 83.952, 80.399, 88, 87.693, 82.765, 91.417, 95.341,
110.72, 115.13, 105.76, 109.66, 96.005, 106.68, 101, 107.86, 104.55

118.07, 104.28, 98.082, 101.14, 98.509, 96.005, 100.4, 101.79, 99.04, 103.08, 93.472,
91.924, 79.379, 88.284, 75.06, 74.33, 73.763, 80.411, 79.209, 80.449, 64.413, 65.924,
64.938, 58.078, 60.299, 54.571, 60.415, 66.03, 53.6, 53.814, 45.793, 34.886, 33.242,
32,016, 47.424, 47.011, 58.669, 43.658, 34.176, 29.069, 26.627, 21.024, 25.71, 33.601,
27.731, 53.009, 45.011, 33.956, 21.932, 12.369, 0, 9, 16.279, 30, 57.723, 47.508, 39.825,
30.414, 31.385, 13.928, 25.495, 27.785, 34.67, 66.573, 55.973, 54.203, 49.244, 50.596,
44.011, 41.773, 43.658, 48.01, 85.428, 68.768, 67.602, 70.838, 63.151, 56.143, 64.382,
53.16, 59.059, 101.79, 96.602, 84.504, 79.555, 85.843, 84.006, 78.16, 85.147, 88.233,
112.7, 116.47, 106.28, 108.68, 93.648, 103, 96.333, 101.98, 97.801

122.3, 108.3, 101.55, 103.73, 99.825, 96.519, 100, 100.5, 96.881, 107.9, 97.755, 95.713,
82.765, 90.25, 75.954, 74.027, 71.847, 77.621, 85.703, 85.913, 69.065, 69.836, 67.052,
59.228, 60.075, 53.151, 56.648, 73.573, 61.057, 60.208, 51.088, 39.825, 35.468, 31.016,
44,385, 42.059, 66.641, 52.202, 42.72, 37.336, 32.558, 23.259, 25.179, 29.155, 20,
62.008, 54.009, 42.755, 30.364, 21.213, 9, 0, 7.6158, 21, 66.491, 55.462, 47.927, 37.443,
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36.797, 19.105, 25.318, 24.515, 27.586, 74.303, 63.008, 60.108, 53.535, 54.12, 45.122,
41.012, 41.437, 43.382, 91.285, 74.967, 72.422, 74.25, 65.46, 57.489, 64.031, 51.352,
55.362, 107, 101.02, 88.102, 82.28, 87.556, 84.593, 78.102, 83.6, 85.907, 116.97,
120.31, 109.66, 111.02, 95.126, 103.39, 96.005, 100.6, 95.708

128.47, 114.39, 107.35, 109, 104.29, 100.45, 103.24, 103.04, 98.732, 114.4, 104.01,
101.71, 88.589, 95.189, 80.281, 77.524, 74.108, 79.076, 92.957, 92.763, 75.604, 76.007,
72.236, 63.891, 63.789, 56.08, 57.489, 81.123, 68.6, 67.476, 58, 46.69, 41.183, 34.928,
46.174, 42.059, 74.25, 59.775, 50.289, 44.944, 39.825, 29.411, 29.732, 30.265, 17.493,
69.116, 61.033, 50.22, 36.497, 28.636, 16.279, 7.6158, 0, 14.318, 72.835, 60.745,
53.451, 42.048, 40, 23.259, 24.597, 21.095, 20.616, 79.202, 67.231, 63.253, 55.317,
55.218, 44.385, 38.833, 38.013, 37.947, 94.112, 78.243, 74.411, 74.947, 65.307, 56.648,
61.66, 48.01, 50.448, 109.12, 102.42, 88.837, 82.292, 86.649, 82.765, 75.802, 80.056,
81.744, 118.15, 121.08, 110.06, 110.49, 93.963, 101.27, 93.343, 97.082, 91.662

134.01, 119.81, 112.07, 112.38, 105.85, 100.88, 102.18, 100.6, 95.021, 121.02, 109.99,
107, 93.6, 97.949, 81.939, 77.492, 71.701, 75.007, 102.34, 100.66, 82.759, 82.134,
76.007, 66.731, 64.622, 55.66, 53.009, 92.195, 79.706, 77.175, 66.611, 55.471, 47.381,
38.013, 44.147, 37.014, 86.035, 72.567, 63.151, 57.489, 50.09, 37.443, 34.655, 28.792,
13, 83.006, 75.007, 63.506, 50.804, 42.107, 30, 21, 14.318, 0, 87.132, 74.947, 67.72,
56.08, 53.339, 37.336, 35.355, 28.844, 19.026, 93.231, 80.951, 76.276, 67.268, 66.483,
53.824, 46.53, 43.658, 39.051, 106.67, 91.263, 86.313, 85.428, 74.887, 65.513, 68.007,
53.16, 52.038, 120.92, 113.45, 99.202, 91.81, 94.81, 89.538, 81.908, 83.726, 84.054,
128.84, 131.24, 119.82, 118.96, 101.64, 107.28, 98.489, 100.5, 94.048

120.07, 109.77, 108.26, 116.21, 121.08, 122.98, 131.23, 136.46, 137.61, 103.08, 99.141,
101.2, 93.92, 109, 103.59, 108.23, 114.02, 123.07, 71.007, 80.623, 75.611, 81.154,
90.05, 89.404, 96.54, 96.177, 108.23, 52.038, 47.802, 57.585, 61.911, 60.208, 70.093,
78.237, 95, 99.126, 43.29, 32.65, 35.384, 40.361, 54.562, 65.192, 73.246, 86.354,
85.071, 15.297, 17.029, 31.828, 36.346, 47.17, 57.723, 66.491, 72.835, 87.132, 0,
18.028, 21.587, 34.713, 42.059, 51.01, 61.984, 70.711, 85.147, 22, 26.926, 37.014,
47.508, 52.498, 62.65, 69.462, 75.961, 87.641, 53.085, 39.56, 50.537, 62.434, 65.115,
66.843, 80.43, 80.062, 92.195, 71, 72.993, 70.007, 72.56, 83.528, 89.022, 88.414,
101.91, 108.58, 87.207, 93.536, 88.295, 97.406, 90.918, 105.15, 104.02, 114.77, 115.28
130.46, 119.02, 116.21, 123.04, 125.88, 126.49, 133.7, 137.75, 137.56, 113.53, 108,
109.17, 100.13, 114, 106.04, 109.12, 112.9, 121.25, 82.201, 90.139, 81.744, 86.493,
92.973, 90.377, 96.255, 94.048, 104.06, 63.348, 56.036, 64.195, 65.253, 60.415, 67.956,
73.661, 90.609, 92.849, 53.935, 39, 37.108, 39.925, 52.839, 60.208, 67.897, 79.511,
75.18, 27.731, 23.345, 32.985, 25.807, 39.623, 47.508, 55.462, 60.745, 74.947, 18.028,
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0, 7.8102, 19.235, 25.179, 37.643, 46.011, 55, 70.178, 19.209, 13.038, 20.616, 29.698,
34.655, 44.721, 51.865, 58.523, 70.612, 44.643, 28.284, 35.903, 46.615, 47.802, 48.918,
62.482, 62.169, 74.465, 62.817, 62.073, 56.089, 57.009, 67.543, 72.111, 70.937, 84.149,
90.686, 77.524, 83.15, 76.164, 83.744, 75.24, 89.006, 87.092, 97.453, 97.591

126.15, 114.28, 111, 117.43, 119.64, 119.92, 126.87, 130.68, 130.25, 109.33, 103.17,
104, 94.43, 107.87, 99.298, 102.04, 105.48, 113.72, 78.588, 85.709, 76.164, 80.623,
86.4, 83.385, 89.006, 86.533, 96.333, 60.083, 51.624, 59.008, 59.034, 53.488, 60.539,
65.947, 82.879, 85.041, 50.596, 34.525, 31.145, 33.242, 45.618, 52.498, 60.141, 71.701,
67.535, 26.907, 20.591, 27.074, 18.028, 31.828, 39.825, 47.927, 53.451, 67.72, 21.587,
7.8102, 0, 13.153, 20.616, 30.594, 40.447, 49.254, 64, 27.019, 19.313, 24.083, 30.017,
34.67, 42.202, 48.301, 54.626, 66.098, 51.264, 34.482, 40.05, 49.477, 48.765, 48.27,
61.555, 59.363, 71.12, 69.26, 67.602, 60.208, 59.908, 69.893, 73.355, 71.281, 83.738,
89.828, 83.361, 88.685, 81.006, 87.693, 77.795, 91, 88.193, 97.908, 97.309

130.5, 117.89, 113.64, 119.04, 119.6, 118.87, 124.91, 127.76, 126.32, 114.02, 106.71,
106.79, 96.083, 108.23, 97.862, 99.328, 101.13, 108.71, 84.694, 90.25, 78.409, 82.055,
85.709, 81.253, 85.703, 81.86, 89.872, 67.119, 57.009, 62.586, 60.033, 52.345, 56.921,
60.033, 76.551, 77.233, 57.801, 40.706, 34.482, 34.234, 43.566, 46.957, 53.852, 63.781,
57.428, 38.013, 30.48, 31.016, 12.166, 26, 30.414, 37.443, 42.048, 56.08, 34.713,
19.235, 13.153, 0, 8.4853, 18.788, 27.295, 36.125, 51.039, 37.162, 25.612, 24.597,
24.083, 27.659, 31.145, 36.056, 42.059, 53.141, 55.471, 38.601, 39.56, 46.011, 42.202,
39.357, 51.865, 47.634, 58.83, 72.471, 68.622, 58.549, 56.036, 64.777, 66.408, 63.071,
74.33, 79.812, 84.758, 89.286, 80.231, 85.024, 72.835, 84.9, 80.777, 89.471, 87.92
137.79, 124.95, 120.35, 125.32, 125.14, 123.91, 129.44, 131.73, 129.69, 121.46, 113.78,
113.6, 102.49, 114, 102.83, 103.59, 104.4, 111.49, 92.612, 97.719, 85.159, 88.459,
91.137, 85.988, 89.739, 85.094, 91.788, 75.293, 64.885, 69.921, 66.483, 58, 61.188,
62.769, 78.715, 78.237, 66.038, 48.877, 42.154, 41.231, 49.01, 50.289, 56.462, 64.9,
56.586, 46.4, 38.949, 38.91, 18.439, 30.265, 31.385, 36.797, 40, 53.339, 42.059, 25.179,
20.616, 8.4853, 0, 17.804, 21.095, 30.15, 45.706, 41, 27.857, 23.345, 18.439, 21, 22.672,
27.785, 34.015, 45.607, 54.489, 38.288, 36.235, 40.608, 35.228, 31.385, 43.566, 39.205,
50.606, 70.456, 65.307, 53.852, 50.16, 58.138, 58.941, 55.154, 66.038, 71.4, 81.437,
85.44, 75.69, 79.404, 66.189, 77.666, 73.055, 81.394, 79.612

127.95, 114.49, 108.93, 112.79, 111.11, 109.07, 113.86, 115.52, 112.93, 112.31, 103.46,
102.49, 90.471, 100.5, 88.023, 87.824, 87.641, 94.34, 86.023, 89.006, 74.33, 76.655,
77.233,71.028, 73.824, 68.411, 74.243, 70.725, 58.898, 61.4, 55.362, 45.354, 46.011,
45.88, 61.327, 60.465, 62.29, 45.607, 36.797, 33.422, 36.401, 34.234, 39.56, 47.17,
39.051, 50, 41.761, 35, 15.524, 17.464, 13.928, 19.105, 23.259, 37.336, 51.01, 37.643,
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30.594, 18.788, 17.804, 0, 15.62, 21.954, 34.525, 55.946, 44.102, 41.037, 35.341,
36.688, 31.257, 30.871, 34.409, 42.012, 72.25, 55.866, 53.852, 56.921, 49.497, 43.012,
52.393, 42.942, 51.088, 88.233, 82.765, 70.576, 65.734, 72.339, 71.113, 65.765, 74,
77.878, 98.838, 102.55, 92.358, 94.921, 80.225, 90.139, 84.012, 90.521, 87.092

142.86, 129.24, 123.33, 126.61, 123.91, 121.15, 125.06, 125.78, 122.18, 127.46, 118.31,
117.05, 104.69, 113.77, 100.32, 99.02, 97.165, 102.84, 101.61, 104.32, 89.157, 91.082,
90.427, 83.385, 85.006, 78.409, 81.609, 86.313, 74.518, 76.851, 70.264, 59.808, 58.694,
56.08, 69.635, 66.483, 77.795, 60.959, 52.326, 49.041, 51.078, 46.39, 50.01, 54.12,
42.059, 63.561, 55.462, 50.329, 29.682, 32.757, 25.495, 25.318, 24.597, 35.355, 61.984,
46.011, 40.447, 27.295, 21.095, 15.62, 0, 9.0554, 24.739, 61.984, 48.508, 42.048,
32.016, 31.145, 19.925, 16.279, 18.868, 26.926, 71.61, 56.824, 50.99, 50.478, 40.719,
32.28, 39.051, 27.857, 35.468, 85.563, 78.243, 64.351, 57.697, 62.362, 59.304, 53,
59.666, 62.968, 93.814, 96.566, 85.475, 86.035, 69.857, 78.16, 71.063, 76.485, 72.422
145.79, 131.95, 125.54, 128.08, 124.34, 120.93, 124.1, 124.1, 119.82, 130.86, 121.2,
119.51, 106.78, 114.73, 100.45, 98.25, 95.189, 100.13, 106.4, 108.17, 92.179, 93.52,
91.482, 83.744, 84.38, 77.006, 78.447, 92.022, 79.906, 81.216, 73.573, 62.65, 59.775,
55.326, 67.268, 62.817, 83.869, 67.424, 58.412, 54.489, 54.378, 47.434, 49.649, 51.352,
37.643, 71.512, 63.325, 56.859, 37.162, 37.483, 27.785, 24.515, 21.095, 28.844, 70.711,
55, 49.254, 36.125, 30.15, 21.954, 9.0554, 0, 15.811, 71.021, 57.489, 50.695, 39.962,
38.419, 25, 18.028, 17.029, 20.518, 79.612, 65.307, 58.6, 56.727, 46.043, 36.715,
40.608, 27.019, 31.305, 92.849, 84.9, 70.434, 62.968, 66.31, 61.847, 54.745, 59.211,
61.392, 100.12, 102.42, 90.973, 90.377, 73.389, 80.231, 72.25, 76.236, 71.197

148.95, 134.83, 127.63, 128.86, 123.33, 118.85, 120.67, 119.42, 114, 135, 124.54,
122.11, 108.91, 114.77, 99.298, 95.567, 90.449, 94, 113.28, 113.36, 96.213, 96.519,
92.136, 83.385, 82.28, 73.756, 72, 100.69, 88.233, 87.784, 78.568, 67.268, 61.587,
54,231, 62.65, 56, 93.295, 77.82, 68.425, 63.632, 60.141, 50, 49.649, 46.872, 31.257,
84.404, 76.158, 67.624, 50.01, 46.53, 34.67, 27.586, 20.616, 19.026, 85.147, 70.178, 64,
51.039, 45.706, 34.525, 24.739, 15.811, 0, 86.683, 73.246, 66.483, 55.471, 53.535,
39.051, 30.414, 26.077, 20.025, 95.016, 81.025, 73.783, 70.767, 59.414, 49.578, 50.09,
34.928, 33.015, 107.62, 99.086, 84.149, 75.928, 77.698, 71.589, 63.695, 64.777, 65.031,
113.86, 115.62, 103.86, 101.87, 84.119, 88.865, 79.812, 81.498, 75.027

142.06, 131.64, 129.88, 137.54, 141.68, 143, 150.73, 155.31, 155.62, 125.06, 120.93,
122.81, 114.98, 129.65, 123, 126.76, 131.24, 139.81, 93.005, 102.49, 96.566, 101.83,
109.66, 107.91, 114.28, 112.61, 123.07, 74.027, 69.231, 78.588, 81.541, 78.032, 86.4,
92,655, 109.62, 112.04, 65.192, 53.16, 53.666, 57.454, 71.028, 79.209, 86.977, 98.717,
94.154, 37.121, 36.688, 49.649, 45, 58.796, 66.573, 74.303, 79.202, 93.231, 22, 19.209,
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27.019, 37.162, 41, 55.946, 61.984, 71.021, 86.683, 0, 14.036, 24.042, 37.108, 41.761,
55,579, 64.195, 71.176, 84.054, 31.145, 19.416, 32.527, 45.277, 51.108, 55.714, 68.942,
72.567, 85.51, 49, 51.42, 50.249, 54.562, 65.856, 73, 74.061, 88.51, 95.88, 65.276,
71.701, 67.052, 76.968, 72.622, 87.321, 87.727, 99.358, 101.26

143.35, 132, 129.25, 136.07, 138.74, 139.18, 146.18, 149.97, 149.41, 126.4, 121, 122.2,
113.14, 126.91, 118.6, 121.33, 124.53, 132.61, 94.895, 103.08, 94.763, 99.464, 105.65,
102.69, 108.23, 105.48, 114.63, 75.954, 69.007, 77.233, 78.102, 72.801, 79.649, 84.404,
101.21, 102.55, 66.611, 52.01, 50.01, 52.498, 64.885, 71.028, 78.409, 89.107, 83.006,
39.56, 36.125, 45.891, 35.609, 50, 55.973, 63.008, 67.231, 80.951, 26.926, 13.038,
19.313, 25.612, 27.857, 44.102, 48.508, 57.489, 73.246, 14.036, 0, 10.817, 23.409,
28.231, 41.593, 50.16, 57.14, 70.029, 31.953, 15.297, 23.77, 35.511, 39.051, 42.485,
55.946, 58.694, 71.589, 50, 49.041, 43.681, 45.651, 56.604, 62.37, 62.37, 76.4, 83.487,
64.498, 70.114, 63.285, 71.309, 64.008, 78.23, 77.337, 88.391, 89.499

150.21, 138.36, 135, 141.23, 142.86, 142.64, 149.04, 152.16, 150.88, 133.36, 127.25,
128.02, 118.21, 131.24, 121.75, 123.65, 125.72, 133.3, 102.39, 109.77, 100.04, 104.31,
109.24, 105.36, 110.14, 106.45, 114.28, 83.678, 75.664, 83.054, 82.492, 75.928, 81.345,
84.599, 101.02, 101.21, 74.216, 58.549, 55.009, 56.436, 67.446, 71.554, 78.39, 87.801,
79.931, 48.332, 43.681, 51, 36.401, 50.567, 54.203, 60.108, 63.253, 76.276, 37.014,
20.616, 24.083, 24.597, 23.345, 41.037, 42.048, 50.695, 66.483, 24.042, 10.817, O,
13.153, 17.72, 32.016, 41.049, 48.042, 61.131, 31.241, 15, 16, 26, 28.32, 31.78, 45.177,
48.662, 61.66, 47.885, 44.385, 36.125, 36.401, 46.957, 52.01, 51.662, 65.605, 72.67,
60.44, 65.307, 57.079, 63.64, 54.626, 68.476, 67.007, 77.833, 78.746

154.35, 141.88, 137.71, 143.09, 143.35, 142.27, 147.87, 150.15, 148, 137.77, 130.7,
130.86, 120.15, 132.09, 121.2, 122.02, 122.7, 129.62, 107.84, 114, 102.49, 106.12,
109.37, 104.39, 108.17, 103.41, 109.57, 89.694, 80.362, 86.493, 84.095, 76.105, 79.624,
80.994, 96.664, 95.525, 80.231, 63.569, 58.249, 58.31, 67.186, 68.68, 74.673, 82.365,
72.622, 56.613, 50.606, 54.571, 36, 48.662, 49.244, 53.535, 55.317, 67.268, 47.508,
29.698, 30.017, 24.083, 18.439, 35.341, 32.016, 39.962, 55.471, 37.108, 23.409, 13.153,
0, 5, 19.026, 28.284, 35.228, 48.374, 39.661, 25.962, 19.105, 22.204, 18.788, 19.416,
33.015, 35,511, 48.508, 53.814, 47.508, 35.44, 32, 40.792, 43.382, 41.4, 54.452, 61.074,
63.53, 67.231, 57.28, 61.131, 48.836, 61.351, 58.181, 68.007, 67.897

158.15, 145.53, 141.15, 146.28, 146.12, 144.78, 150.1, 152.08, 149.62, 141.65, 134.35,
134.35, 123.41, 135, 123.69, 124.15, 124.33, 130.97, 112.01, 117.88, 105.93, 109.37,
112.11, 106.79, 110.22, 105.08, 110.57, 94.021, 84.433, 90.244, 87.367, 79, 81.884,
82.565, 97.862, 96.177, 84.581, 67.779, 62.097, 61.814, 70.007, 70.612, 76.243, 83.193,
72.67, 61.4, 55.227, 58.523, 39.205, 51.157, 50.596, 54.12, 55.218, 66.483, 52.498,
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34.655, 34.67, 27.659, 21, 36.688, 31.145, 38.419, 53.535, 41.761, 28.231, 17.72, 5, O,
15.524, 25, 31.78, 44.911, 41.593, 29.275, 20.248, 20.248, 14.56, 14.422, 28.018,
31.145, 44.181, 54.489, 47.202, 34.015, 29.275, 37.216, 39, 36.62, 49.497, 56.08,
62.968, 66.189, 55.714, 58.549, 45.277, 57.28, 53.666, 63.246, 62.968

158.43, 145.21, 139.95, 144.01, 142.28, 140, 144.35, 145.38, 141.99, 142.44, 134.1,
133.41, 121.6, 131.75, 119.02, 118.27, 116.9, 122.72, 114.53, 118.85, 105.08, 107.71,
108.46, 102.02, 104.24, 98.005, 101.53, 97.637, 86.833, 91, 86.128, 76.485, 77.058,
75.538, 89.499, 86.377, 88.482, 71.281, 64.008, 62.241, 67.469, 65, 69.354, 74.041,
61.741, 68.768, 61.522, 61.057, 39.825, 48.27, 44.011, 45.122, 44.385, 53.824, 62.65,
44,721, 42.202, 31.145, 22.672, 31.257, 19.925, 25, 39.051, 55.579, 41.593, 32.016,
19.026, 15.524, 0, 9.4868, 16.279, 29.428, 56.859, 44.721, 35.341, 31.828, 21.095,
12.369, 21.541, 17.464, 30.083, 68.6, 60.108, 45.453, 38.079, 42.45, 40, 34.525, 43.829,
48.826, 75.166, 77.421, 66.038, 66.129, 50.01, 59.008, 52.773, 59.808, 57.306

158.77, 145.25, 139.47, 142.86, 140.16, 137.3, 141, 141.43, 137.46, 143.18, 134.26,
133.14, 120.88, 130.05, 116.52, 115, 112.64, 117.89, 116.5, 119.85, 105.11, 107.21,
106.71, 99.609, 101.02, 94.133, 96.317, 100.42, 89.051, 92.179, 86.163, 75.895, 74.967,
72, 84.853, 80.777, 91.548, 74.411, 66.4, 63.812, 67.067, 62.65, 66.03, 69.051, 55.66,
74.061, 66.4, 63.891, 42.521, 48.332, 41.773, 41.012, 38.833, 46.53, 69.462, 51.865,
48.301, 36.056, 27.785, 30.871, 16.279, 18.028, 30.414, 64.195, 50.16, 41.049, 28.284,
25,9.4868, 0, 7, 20.1, 66.31, 54.129, 44.777, 40.46, 29, 19.209, 23.022, 12.207, 22.825,
77.666, 68.768, 53.74, 45.607, 48.332, 43.932, 37.121, 43.417, 47.011, 83.451, 85.276,
73.6, 72.45, 55.362, 62.514, 55, 60.208, 56.303

161.55, 147.85, 141.74, 144.64, 141.23, 137.93, 141.13, 141.06, 136.62, 146.25, 136.97,
135.56, 123.03, 131.47, 117.39, 115.28, 112.11, 116.84, 120.43, 123.17, 107.84, 109.56,
108.17, 100.62, 101.4, 94.021, 95.037, 104.89, 93.236, 95.718, 89, 78.39, 76.4, 72.339,
84.149, 79.246, 96.208, 79.196, 70.838, 67.801, 69.778, 64.031, 66.611, 68.184, 53.935,
79.925, 72.111, 68.593, 47.424, 51.624, 43.658, 41.437, 38.013, 43.658, 75.961, 58.523,
54.626, 42.059, 34.015, 34.409, 18.868, 17.029, 26.077, 71.176, 57.14, 48.042, 35.228,
31.78, 16.279, 7, 0, 13.153, 72.801, 61, 51.264, 46.043, 34.205, 24.207, 24.352, 10,
17.029, 83.528, 74.202, 58.898, 50.21, 51.624, 45.88, 38.328, 42.19, 44.643, 88.459,
89.872, 77.987, 75.802, 58.138, 63.789, 55.444, 59.211, 54.342

165.6, 151.65, 144.93, 146.89, 142.17, 138.08, 140.29, 139.29, 134, 150.94, 141.03,
139.09, 126.14, 133.14, 118.14, 114.93, 110.29, 114, 126.91, 128.46, 112.16, 113.18,
110.14, 101.83, 101.41, 93.215, 92.005, 112.49, 100.41, 101.67, 93.744, 82.68, 78.791,
72.801, 82.389, 76.007, 104.24, 87.618, 78.746, 74.967, 74.632, 66.641, 67.676, 66.483,
51.088, 90.338, 82.298, 77.006, 56.604, 58, 48.01, 43.382, 37.947, 39.051, 87.641,
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70.612, 66.098, 53.141, 45.607, 42.012, 26.926, 20.518, 20.025, 84.054, 70.029, 61.131,
48.374, 44.911, 29.428, 20.1, 13.153, 0, 85.703, 74.148, 64.195, 58.181, 46.141, 36.235,
32.65, 17.692, 13, 95.771, 85.983, 70.456, 61.221, 60.959, 53.535, 45.277, 44.911,
45.011, 99.639, 100.5, 88.414, 84.812, 66.611, 69.857, 60.407, 61.522, 55.009

173, 162.31, 160.13, 167.36, 170.51, 171.09, 178.14, 181.86, 181.12, 156, 151.48,
153.06, 144.54, 158.62, 150.55, 153.24, 156.12, 163.98, 124.02, 133.18, 126.12, 131.03,
13757, 134.63, 140.04, 136.95, 145.34, 105, 99.504, 108.34, 109.9, 104.75, 111.36,
115.43, 132.02, 132.44, 96.021, 82.873, 81.744, 84.433, 96.773, 102.22, 109.29, 119.02,
111.02, 68, 66.483, 77.621, 66.731, 81.123, 85.428, 91.285, 94.112, 106.67, 53.085,
44.643, 51.264, 55.471, 54.489, 72.25, 71.61, 79.612, 95.016, 31.145, 31.953, 31.241,
39.661, 41.593, 56.859, 66.31, 72.801, 85.703, 0, 17, 21.541, 30, 41.304, 50.22, 60.075,
69.857, 82.377, 18.248, 21.024, 25.942, 34.482, 44.777, 54.708, 59.034, 73.756, 81.786,
34.132, 40.608, 37.121, 48.6, 49.396, 64.07, 67.543, 80.112, 84.433

158.15, 147.01, 144.42, 151.33, 154.03, 154.4, 161.31, 164.92, 164.13, 141.17, 136.06,
137.36, 128.41, 142.2, 133.76, 136.31, 139.12, 146.99, 109.46, 118, 110.03, 114.76,
120.88, 117.75, 123.07, 119.95, 128.46, 90.449, 84.024, 92.439, 93.392, 87.92, 94.372,
98.478, 115.11, 115.75, 81.222, 67.119, 65.307, 67.72, 79.85, 85.235, 92.358, 102.3,
94.847, 53.6, 51, 61.188, 49.739, 64.14, 68.768, 74.967, 78.243, 91.263, 39.56, 28.284,
34.482, 38.601, 38.288, 55.866, 56.824, 65.307, 81.025, 19.416, 15.297, 15, 25.962,
29.275, 44.721, 54.129, 61, 74.148, 17, 0, 13.892, 26.627, 34.482, 41.195, 53.367,
60.008, 73, 34.785, 34.015, 30.887, 35.355, 46.669, 54.406, 56.356, 71.113, 78.791,
49.254, 55.009, 48.836, 57.94, 53.263, 68.015, 68.884, 80.802, 83.355

166.09, 154.32, 151, 157.2, 158.68, 158.27, 164.45, 167.29, 165.64, 149.21, 143.22,
144.01, 134.18, 147.11, 137.32, 138.88, 140.39, 147.65, 118.07, 125.67, 116.04, 120.27,
124.95, 120.78, 125.23, 121.08, 128.02, 99.247, 91.548, 99.045, 98.412, 91.591, 96.462,
98.899, 114.95, 114.28, 89.822, 74.431, 71.007, 72.339, 82.976, 86.163, 92.612, 101.02,
91.679, 63.246, 59.228, 67, 51.662, 65.46, 67.602, 72.422, 74.411, 86.313, 50.537,
35.903, 40.05, 39.56, 36.235, 53.852, 50.99, 58.6, 73.783, 32.527, 23.77, 16, 19.105,
20.248, 35.341, 44.777, 51.264, 64.195, 21.541, 13.892, 0, 12.806, 21.213, 29.155,
40.311, 48.662, 61.4, 34.713, 29.155, 20.224, 22.204, 33.422, 40.608, 42.485, 57.271,
65, 45.31, 49.729, 41.11, 47.854, 40.497, 55, 55.227, 67.007, 69.462

175.41, 163.23, 159.38, 165.01, 165.51, 164.48, 170.04, 172.2, 169.84, 158.67, 152.07,
152.47, 142.03, 154.21, 143.4, 144.16, 144.54, 151.22, 128.06, 134.97, 124.2, 128.02,
131.55, 126.59, 130.27, 125.28, 130.78, 109.48, 101, 107.79, 106, 98.25, 101.79, 102.79,
118.11, 116.28, 100, 83.952, 79.511, 80.056, 89.359, 90.708, 96.462, 103.37, 92.439,
74.324, 69.57, 75.664, 58.078, 70.859, 70.838, 74.25, 74.947, 85.428, 62.434, 46.615,
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49.477, 46.011, 40.608, 56.921, 50.478, 56.727, 70.767, 45.277, 35.511, 26, 22.204,
20.248, 31.828, 40.46, 46.043, 58.181, 30, 26.627, 12.806, 0, 12.083, 21.954, 30.15,
41.231, 53.16, 37.59, 28.32, 13.892, 10.44, 21.095, 27.803, 30.083, 44.944, 52.811,
43.417, 46.141, 35.468, 39.013, 28.636, 42.72, 42.45, 54.203, 56.824

172.7, 160.03, 155.56, 160.53, 160.01, 158.38, 163.36, 164.94, 162.02, 156.21, 148.85,
148.79, 137.71, 149.03, 137.3, 137.32, 136.8, 143, 126.53, 132.44, 120.35, 123.69, 126,
120.34, 123.32, 117.69, 122.09, 108.46, 98.98, 104.79, 101.71, 93.086, 95.336, 95.126,
109.77, 107.15, 99.005, 82.28, 76.655, 76.295, 84.054, 83.726, 88.843, 94.578, 82.735,
75.166, 69.354, 73.082, 53.6, 65, 63.151, 65.46, 65.307, 74.887, 65.115, 47.802, 48.765,
42.202, 35.228, 49.497, 40.719, 46.043, 59.414, 51.108, 39.051, 28.32, 18.788, 14.56,
21.095, 29, 34.205, 46.141, 41.304, 34.482, 21.213, 12.083, 0, 10, 19.105, 29.155,
41.231, 49.649, 40, 24.759, 17, 23, 24.597, 23.345, 37.443, 44.777, 54.452, 56.4, 44.944,
45.607, 31.016, 42.72, 39.446, 49.679, 50.448

168.96, 155.96, 151.01, 155.43, 154.12, 152.03, 156.54, 157.69, 154.35, 152.74, 144.81,
144,37, 132.83, 143.42, 131, 130.46, 129.25, 135.09, 123.98, 129.03, 115.95, 118.87,
120.2, 114, 116.43, 110.32, 113.89, 106.47, 96.255, 101.19, 97.082, 87.824, 89, 87.824,
101.87, 98.681, 97.129, 80.062, 73.539, 72.422, 78.772, 77.058, 81.615, 86.4, 73.926,
75.166, 68.6, 70.264, 49.649, 59.54, 56.143, 57.489, 56.648, 65.513, 66.843, 48.918,
48.27, 39.357, 31.385, 43.012, 32.28, 36.715, 49.578, 55.714, 42.485, 31.78, 19.416,
14.422, 12,369, 19.209, 24.207, 36.235, 50.22, 41.195, 29.155, 21.954, 10, 0, 13.601,
19.647, 32.249, 59.54, 50, 34.713, 26.401, 30.083, 28.16, 23.77, 35.468, 41.773, 64.351,
66.068, 54.406, 53.852, 37.656, 47.17, 41.761, 50.12, 49.041

179.95, 166.68, 161.3, 165.13, 162.89, 160.2, 164.01, 164.44, 160.38, 163.98, 155.59,
154.81, 142.86, 152.59, 139.36, 138, 135.62, 140.73, 135.96, 140.39, 126.53, 129.03,
129.26, 122.41, 124, 117.15, 119.05, 118.85, 108.24, 112.54, 107.56, 97.745, 97.622,
95.005, 107.79, 103.37, 109.6, 92.439, 85.422, 83.774, 88.769, 85.376, 89.006, 91.924,
78.102, 88.459, 81.688, 82.365, 61.27, 69.642, 64.382, 64.031, 61.66, 68.007, 80.43,
62.482, 61.555, 51.865, 43.566, 52.393, 39.051, 40.608, 50.09, 68.942, 55.946, 45.177,
33.015, 28.018, 21.541, 23.022, 24.352, 32.65, 60.075, 53.367, 40.311, 30.15, 19.105,
13.601, 0, 15.264, 24.187, 66.408, 55.543, 39.925, 29.967, 28.32, 21.541, 14.142,
22.472, 28.284, 67.956, 68.25, 56.08, 52.202, 34.132, 39.623, 32.016, 38.275, 36.056
170.7, 157.1, 151.16, 154.28, 151.08, 147.87, 151.12, 151.05, 146.58, 155.21, 146.15,
144.9, 132.5, 141.22, 127.28, 125.26, 122.1, 126.78, 128.7, 131.95, 117, 118.93, 117.9,
110.48, 111.36, 104.02, 104.94, 112.61, 101.26, 104.32, 98.087, 87.664, 86.122, 82.298,
94.133, 89.107, 103.71, 86.556, 78.6, 76.007, 78.924, 73.756, 76.531, 78.16, 63.789,
85.604, 78.102, 76.059, 54.672, 60.374, 53.16, 51.352, 48.01, 53.16, 80.062, 62.169,
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59.363, 47.634, 39.205, 42.942, 27.857, 27.019, 34.928, 72.567, 58.694, 48.662, 35.511,
31.145, 17.464, 12.207, 10, 17.692, 69.857, 60.008, 48.662, 41.231, 29.155, 19.647,
15.264, 0, 13.038, 78.721, 68.6, 53, 43.6, 43.417, 36.674, 28.792, 32.249, 35.114,
82.006, 82.807, 70.725, 67.424, 49.396, 54.12, 45.541, 49.254, 44.643

177.1, 163.25, 156.78, 159.09, 154.74, 150.81, 153.18, 152.27, 147, 162.11, 152.5,
150.79, 138, 145.5, 130.73, 127.74, 123.26, 127, 137, 139.28, 123.47, 124.81, 122.38,
114.28, 114.14, 106.07, 105, 121.75, 109.99, 112.07, 104.81, 93.941, 90.824, 85.376,
95.336, 89.006, 113.15, 96.177, 87.727, 84.504, 85.586, 78.549, 80.081, 79.404, 64.07,
96.799, 89.051, 85.563, 64.444, 68.007, 59.059, 55.362, 50.448, 52.038, 92.195, 74.465,
71.12, 58.83, 50.606, 51.088, 35.468, 31.305, 33.015, 85.51, 71.589, 61.66, 48.508,
44.181, 30.083, 22.825, 17.029, 13, 82.377, 73, 61.4, 53.16, 41.231, 32.249, 24.187,
13.038, 0, 90.25, 79.624, 63.977, 54.12, 51.856, 43.186, 34.713, 32.28, 32.016, 92.114,
92.201, 80, 74.967, 56.586, 58.181, 48.332, 48.662, 42.012

191.04, 180.47, 178.36, 185.61, 188.69, 189.17, 196.09, 199.62, 198.64, 174.05, 169.66,
171.29, 162.79, 176.82, 168.55, 171.03, 173.53, 181.18, 142, 151.33, 144.36, 149.25,
155.65, 152.51, 157.7, 154.29, 162.08, 123.02, 117.72, 126.59, 128.06, 122.7, 128.95,
132.48, 148.86, 148.69, 114.11, 101.12, 99.925, 102.49, 114.59, 119.42, 126.27, 135.35,
126.37, 86.052, 84.717, 95.802, 84.095, 98.387, 101.79, 107, 109.12, 120.92, 71, 62.817,
69.26, 72.471, 70.456, 88.233, 85.563, 92.849, 107.62, 49, 50, 47.885, 53.814, 54.489,
68.6, 77.666, 83.528, 95.771, 18.248, 34.785, 34.713, 37.59, 49.649, 59.54, 66.408,
78.721, 90.25, 0, 12.042, 26.683, 36.878, 44, 55.009, 61.4, 75.027, 83.006, 17.088,
24.166, 25, 38.275, 45.706, 58.822, 64.938, 77.466, 83.487

192.17, 181, 178.28, 184.98, 187.11, 187.01, 193.4, 196.38, 194.79, 175.18, 170.03,
171.24, 162, 175.41, 166.14, 167.93, 169.54, 176.78, 143.42, 152.01, 143.68, 148.22,
153.59, 149.72, 154.32, 150.23, 157, 124.4, 118, 126.25, 126.59, 120.3, 125.54, 128.04,
144, 143,03, 115.21, 101.04, 98.732, 100.62, 111.83, 115.32, 121.74, 129.87, 119.85,
87.464, 85.006, 94.641, 80.654, 94.578, 96.602, 101.02, 102.42, 113.45, 72.993, 62.073,
67.602, 68.622, 65.307, 82.765, 78.243, 84.9, 99.086, 51.42, 49.041, 44.385, 47.508,
47.202, 60.108, 68.768, 74.202, 85.983, 21.024, 34.015, 29.155, 28.32, 40, 50, 55.543,
68.6, 79.624, 12.042, 0, 15.652, 25.632, 32.016, 43.046, 49.649, 63.071, 71.028, 16.155,
21.095, 16.125, 28.284, 33.734, 47.17, 52.953, 65.513, 71.449

186.3, 174.48, 171.05, 177.07, 178.13, 177.39, 183.2, 185.59, 183.41, 169.43, 163.37,
164.08, 154.05, 166.68, 156.35, 157.41, 158.11, 164.92, 138.28, 145.88, 136, 140.09,
144.26, 139.64, 143,59, 138.83, 144.59, 119.44, 111.76, 119.15, 118.15, 110.89, 114.98,
116.38, 131.85, 130.14, 110.02, 94.641, 91.022, 92.087, 102.11, 104.12, 110.05, 117.2,
106.33, 83.241, 79.429, 87.052, 70.711, 83.952, 84.504, 88.102, 88.837, 99.202, 70.007,
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56.089, 60.208, 58.549, 53.852, 70.576, 64.351, 70.434, 84.149, 50.249, 43.681, 36.125,
35.44, 34.015, 45.453, 53.74, 58.898, 70.456, 25.942, 30.887, 20.224, 13.892, 24.759,
34.713, 39.925, 53, 63.977, 26.683, 15.652, 0, 10.198, 18.974, 29.428, 35.014, 49.163,
57.219, 29.732, 32.249, 21.84, 27.659, 23.601, 38.419, 41.629, 54.231, 58.941

185.78, 173.53, 169.58, 175.07, 175.29, 174.04, 179.36, 181.25, 178.57, 169.06, 162.36,
162.69, 152.12, 164.08, 152.95, 153.39, 153.31, 159.7, 138.5, 145.34, 134.37, 138.09,
141.29, 136.07, 139.45, 134.12, 138.93, 119.92, 111.4, 118.09, 116.07, 108.07, 111.16,
111.57, 126.49, 124.08, 110.44, 94.366, 89.805, 90.2, 99.126, 99.825, 105.26, 111.43,
99.73, 84.694, 80.006, 85.988, 68, 80.399, 79.555, 82.28, 82.292, 91.81, 72.56, 57.009,
59.908, 56.036, 50.16, 65.734, 57.697, 62.968, 75.928, 54.562, 45.651, 36.401, 32,
29.275, 38.079, 45.607, 50.21, 61.221, 34.482, 35.355, 22.204, 10.44, 17, 26.401,
29.967, 43.6, 54.12, 36.878, 25.632, 10.198, 0, 11.314, 20.248, 25.02, 39.459, 47.518,
38.419, 39.699, 28.018, 29.275, 18.358, 32.802, 33.838, 46.141, 49.98

195.14, 182.65, 178.36, 183.46, 183.01, 181.33, 186.19, 187.58, 184.39, 178.54, 171.47,
171.55, 160.61, 172.03, 160.25, 160.13, 159.25, 165.17, 148,37, 154.78, 143.14, 146.58,
149, 143.28, 146.11, 140.25, 143.96, 129.97, 121.04, 127.28, 124.58, 116.07, 118.27,
117.71, 131.94, 128.71, 120.49, 104.12, 99.04, 98.995, 107.04, 106.57, 111.46, 116.48,
103.82, 95.273, 90.25, 95.341, 76.42, 88, 85.843, 87.556, 86.649, 94.81, 83.528, 67.543,
69.893, 64.777, 58.138, 72.339, 62.362, 66.31, 77.698, 65.856, 56.604, 46.957, 40.792,
37.216, 42.45, 48.332, 51.624, 60.959, 44.777, 46.669, 33.422, 21.095, 23, 30.083,
28.32, 43.417, 51.856, 44, 32.016, 18.974, 11.314, 0, 11.045, 18.385, 31.064, 39.013,
41.231, 40.497, 28.302, 24.187, 8.0623, 21.633, 22.825, 35.341, 40.025

196.73, 183.86, 179.07, 183.58, 182.22, 180, 184.27, 185.08, 181.33, 180.36, 172.7,
172.39, 160.95, 171.57, 159.01, 158.2, 156.42, 161.81, 150.99, 156.6, 143.95, 146.97,
148.34, 142.01, 144.17, 137.71, 140.25, 133.02, 123.37, 128.84, 125.13, 115.97, 117.04,
115.35, 128.72, 124.66, 123.57, 106.78, 100.88, 100.17, 106.92, 105, 109.22, 112.97,
99.459, 99.644, 93.941, 97.406, 77.369, 87.693, 84.006, 84.593, 82.765, 89.538, 89.022,
72.111, 73.355, 66.408, 58.941, 71.113, 59.304, 61.847, 71.589, 73, 62.37, 52.01,
43.382, 39, 40, 43.932, 45.88, 53.535, 54.708, 54.406, 40.608, 27.803, 24.597, 28.16,
21,541, 36.674, 43.186, 55.009, 43.046, 29.428, 20.248, 11.045, 0, 8.4853, 20.025, 28,
51.865, 50.537, 38.484, 31.828, 13.454, 19.026, 15, 26.401, 29.732

192.63, 179.54, 174.42, 178.54, 176.64, 174.1, 178.04, 178.55, 174.52, 176.46, 168.4,
167.84, 156.11, 166.21, 153.21, 152.01, 149.75, 154.87, 147.73, 152.76, 139.46, 142.2,
1429, 136.24, 138, 131.24, 133.18, 130.14, 120.02, 124.92, 120.54, 111, 111.36, 109.04,
121.93, 117.48, 120.77, 103.75, 97.309, 96.135, 101.98, 99.182, 103, 106.07, 92.195,
98.005, 91.81, 94.021, 73.389, 82.765, 78.16, 78.102, 75.802, 81.908, 88.414, 70.937,
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71.281, 63.071, 55.154, 65.765, 53, 54.745, 63.695, 74.061, 62.37, 51.662, 41.4, 36.62,
34,525, 37.121, 38.328, 45.277, 59.034, 56.356, 42.485, 30.083, 23.345, 23.77, 14.142,
28.792, 30.713, 61.4, 49.649, 35.014, 25.02, 18.385, 8.4853, 0, 14.866, 22.804, 59.615,
58.669, 46.53, 40.311, 21.932, 25.495, 18.248, 26.627, 27.203

201.9, 188.49, 182.85, 186.27, 183.31, 180.11, 183.27, 183, 178.23, 186.08, 177.45,
176.47, 164.28, 173.37, 159.52, 157.46, 154, 158.32, 158.35, 162.56, 148.33, 150.57,
150.03, 142.71, 143.59, 136.13, 136.37, 141.32, 130.65, 134.74, 129.36, 119.25, 118.26,
114.53, 126, 120.42, 132.08, 114.91, 107.82, 106.02, 110.37, 105.91, 108.78, 110,
95.189, 110.63, 104.02, 104.81, 83.648, 91.417, 85.147, 83.6, 80.056, 83.726, 101.91,
84.149, 83.738, 74.33, 66.038, 74, 59.666, 59.211, 64.777, 88.51, 76.4, 65.605, 54.452,
49.497, 43.829, 43.417, 42.19, 44.911, 73.756, 71.113, 57.271, 44.944, 37.443, 35468,
22.472, 32.249, 32.28, 75.027, 63.071, 49.163, 39.459, 31.064, 20.025, 14.866, 0,
8.0623, 71.309, 69.289, 57.567, 48.765, 31.623, 27.586, 17.029, 17.029, 13.601

205.77, 192.2, 186.27, 189.28, 185.72, 182.16, 184.88, 184.17, 179, 190.18, 181.24,
180.01, 167.6, 176.08, 161.81, 159.26, 155.16, 159.01, 163.11, 166.82, 152.09, 154.04,
152.8, 145.13, 14552, 137.71, 137.01, 146.44, 135.48, 139.09, 133.15, 122.78, 121.04,
116.56, 127.19, 121.02, 137.31, 120.1, 112.68, 110.54, 114.02, 108.67, 111, 111.22,
96.021, 116.73, 109.88, 109.84, 88.51, 95.341, 88.233, 85.907, 81.744, 84.054, 108.58,
90.686, 89.828, 79.812, 71.4, 77.878, 62.968, 61.392, 65.031, 95.88, 83.487, 72.67,
61.074, 56.08, 48.826, 47.011, 44.643, 45.011, 81.786, 78.791, 65, 52.811, 44.777,
41.773, 28.284, 35.114, 32.016, 83.006, 71.028, 57.219, 47.518, 39.013, 28, 22.804,
8.0623, 0, 78.854, 76.538, 65, 55.543, 39.051, 33.015, 22.472, 17.464, 10

207.01, 196.12, 193.66, 200.56, 202.98, 203, 209.48, 212.51, 210.95, 190.01, 185.22,
186.6, 177.63, 191.23, 182.17, 184.05, 185.7, 192.92, 158.08, 167.05, 159.26, 163.92,
169.55, 165.8, 170.46, 166.39, 173.08, 139.06, 133.18, 141.69, 142.39, 136.31, 141.68,
144.18, 160.11, 159.01, 130, 116.35, 114.42, 116.5, 127.88, 131.47, 137.88, 145.89,
135.62, 102.04, 100.12, 110.32, 96.768, 110.72, 112.7, 116.97, 118.15, 128.84, 87.207,
77.524, 83.361, 84.758, 81.437, 98.838, 93.814, 100.12, 113.86, 65.276, 64.498, 60.44,
63.53, 62.968, 75.166, 83.451, 88.459, 99.639, 34.132, 49.254, 45.31, 43.417, 54.452,
64.351, 67.956, 82.006, 92.114, 17.088, 16.155, 29.732, 38.419, 41.231, 51.865, 59.615,
71.309, 78.854, 0, 7.2111, 14.036, 26.476, 39.812, 50.04, 58.215, 70.007, 77.318
213.08, 202.02, 199.36, 206.07, 208.14, 207.93, 214.18, 216.97, 215.13, 196.09, 191.07,
192.31, 183.1, 196.46, 187.01, 188.6, 189.84, 196.85, 164.25, 173, 164.78, 169.31,
174.55, 170.51, 174.91, 170.53, 176.71, 145.22, 139.03, 147.34, 147.65, 141.22, 146.16,
148.19, 163.88, 162.36, 136.09, 122.1, 119.82, 121.66, 132.67, 135.68, 141.87, 149.37,
13857, 108.23, 106, 115.73, 101.39, 115.13, 116.47, 120.31, 121.08, 131.24, 93.536,
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83.15, 88.685, 89.286, 85.44, 102.55, 96.566, 102.42, 115.62, 71.701, 70.114, 65.307,
67.231, 66.189, 77.421, 85.276, 89.872, 100.5, 40.608, 55.009, 49.729, 46.141, 56.4,
66.068, 68.25, 82.807, 92.201, 24.166, 21.095, 32.249, 39.699, 40.497, 50.537, 58.669,
69.289, 76.538, 7.2111, 0, 12.207, 22.023, 37.696, 46.174, 55.109, 66.37, 74.148
206.62, 195.13, 192.01, 198.31, 199.7, 199.1, 205, 207.42, 205.23, 189.68, 184.07, 185,
175.29, 188.18, 178.08, 179.23, 179.94, 186.68, 158.15, 166.3, 157.11, 161.38, 165.89,
161.41, 165.42, 160.65, 166.23, 139.17, 132.19, 140, 139.52, 132.52, 136.8, 138.19,
15357, 151.64, 129.87, 115.11, 112.07, 113.44, 123.79, 125.96, 131.87, 138.8, 127.53,
102.42, 99.408, 108.04, 92.396, 105.76, 106.28, 109.66, 110.06, 119.82, 88.295, 76.164,
81.006, 80.231, 75.69, 92.358, 85.475, 90.973, 103.86, 67.052, 63.285, 57.079, 57.28,
55.714, 66.038, 73.6, 77.987, 88.414, 37.121, 48.836, 41.11, 35.468, 44.944, 54.406,
56.08, 70.725, 80, 25, 16.125, 21.84, 28.018, 28.302, 38.484, 46.53, 57.567, 65, 14.036,
12.207, 0, 13.416, 25.962, 36.125, 44.181, 56, 63.285

213.84, 201.9, 198.25, 204, 204.48, 203.31, 208.63, 210.44, 207.62, 197, 190.76, 191.32,
181.01, 193.21, 182.21, 182.65, 182.39, 188.6, 165.92, 173.4, 163.11, 167, 170.5,
165.34, 168.69, 163.25, 167.6, 147.09, 139.3, 146.49, 145, 137.23, 140.43, 140.69,
155.36, 152.51, 137.67, 122.19, 118.27, 119.02, 128.32, 129.07, 134.39, 140.09, 127.77,
110.86, 107.08, 114.35, 97.082, 109.66, 108.68, 111.02, 110.49, 118.96, 97.406, 83.744,
87.693, 85.024, 79.404, 94.921, 86.035, 90.377, 101.87, 76.968, 71.309, 63.64, 61.131,
58.549, 66.129, 72.45, 75.802, 84.812, 48.6, 57.94, 47.854, 39.013, 45.607, 53.852,
52.202, 67.024, 74.967, 38.275, 28.284, 27.659, 29.275, 24.187, 31.828, 40.311, 48.765,
55.543, 26.476, 22.023, 13.416, 0, 18.385, 24.187, 33.526, 44.407, 52.393

203.18, 190.7, 186.42, 191.51, 191, 189.26, 194.03, 195.32, 192, 186.56, 179.52, 179.61,
168.67, 180.04, 168.19, 167.97, 166.9, 172.7, 156.32, 162.81, 151.2, 154.64, 157,
151.21, 153.94, 147.96, 151.38, 137.88, 129.03, 135.33, 132.64, 124.1, 126.19, 125.45,
139.49, 136.01, 128.39, 112.09, 107.08, 107.06, 115.07, 114.44, 119.22, 123.94, 111,
102.96, 98.082, 103.37, 84.481, 96.005, 93.648, 95.126, 93.963, 101.64, 90.918, 75.24,
77.795, 72.835, 66.189, 80.225, 69.857, 73.389, 84.119, 72.622, 64.008, 54.626, 48.836,
45.277, 50.01, 55.362, 58.138, 66.611, 19.396, 53.263, 40.497, 28.636, 31.016, 37.656,
34,132, 49.396, 56.586, 45.706, 33.734, 23.601, 18.358, 8.0623, 13.454, 21.932, 31.623,
39.051, 39.812, 37.696, 25.962, 18.385, 0, 14.866, 19.235, 31.78, 38.013

215.37, 202.62, 197.94, 202.55, 201.25, 199, 203.2, 203.89, 199.97, 198.92, 191.44,
191.23, 179.89, 190.59, 178.03, 177.14, 175.15, 180.35, 169.19, 175.15, 162.79, 165.89,
167.36, 161.03, 163.11, 156.54, 158.67, 150.99, 141.68, 147.46, 144.01, 134.95, 136.06,
134.24, 147.36, 142.97, 141.51, 124.92, 119.37, 118.88, 125.9, 124, 128.14, 131.53,
117.69, 116.73, 111.49, 115.8, 96.104, 106.68, 103, 103.39, 101.27, 107.28, 105.15,
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89.006, 91, 84.9, 77.666, 90.139, 78.16, 80.231, 88.865, 87.321, 78.23, 68.476, 61.351,
57.28, 59.008, 62.514, 63.789, 69.857, 64.07, 68.015, 55, 42.72, 42.72, 47.17, 39.623,
54.12, 58.181, 58.822, 47.17, 38.419, 32.802, 21.633, 19.026, 25.495, 27.586, 33.015,
50.04, 46.174, 36.125, 24.187, 14.866, 0, 10.63, 20.224, 28.46

210.72, 197.69, 192.63, 196.79, 194.83, 192.21, 196, 196.31, 192.04, 194.49, 186.55,
186.04, 174.35, 184.44, 171.35, 170, 167.43, 172.28, 165.46, 170.76, 157.65, 160.43,
161.12, 154.39, 156.01, 149.08, 150.47, 147.65, 137.79, 142.94, 138.74, 129.25, 129.56,
127, 139.52, 134.65, 138.22, 121.33, 115.17, 114.18, 120.22, 117.35, 121.02, 123.58,
109.33, 114.59, 108.78, 111.79, 91.395, 101, 96.333, 96.005, 93.343, 98.489, 104.02,
87.092, 88.193, 80.777, 73.055, 84.012, 71.063, 72.25, 79.812, 87.727, 77.337, 67.007,
58.181, 53.666, 52.773, 55, 55.444, 60.407, 67.543, 68.884, 55.227, 42.45, 39.446,
41.761, 32.016, 45.541, 48.332, 64.938, 52.953, 41.629, 33.838, 22.825, 15, 18.248,
17.029, 22.472, 58.215, 55.109, 44.181, 33.526, 19.235, 10.63, 0, 12.649, 19.105
218.22, 204.92, 199.45, 203.05, 200.26, 197.12, 200.3, 200, 195.16, 202.25, 193.85, 193,
180.94, 190.25, 176.5, 174.48, 171, 175.23, 173.99, 178.64, 164.77, 167.17, 166.9,
159.67, 160.61, 153.16, 153.26, 156.59, 146.26, 150.78, 145.8, 135.86, 135.15, 131.55,
143, 137.3, 147.25, 130.18, 123.48, 122, 126.92, 122.81, 125.78, 127, 112.11, 124.62,
118.43, 120.3, 99.403, 107.86, 101.98, 100.6, 97.082, 100.5, 114.77, 97.453, 97.908,
89.471, 81.394, 90.521, 76.485, 76.236, 81.498, 99.358, 88.391, 77.833, 68.007, 63.246,
59.808, 60.208, 59.211, 61.522, 80.112, 80.802, 67.007, 54.203, 49.679, 50.12, 38.275,
49.254, 48.662, 77.466, 65.513, 54.231, 46.141, 35.341, 26.401, 26.627, 17.029, 17.464,
70.007, 66.37, 56, 44.407, 31.78, 20.224, 12.649, 0, 9.2195

215.04, 201.55, 195.75, 198.92, 195.53, 192.05, 194.83, 194.16, 189, 199.32, 190.55,
189.43, 177.12, 185.81, 171.64, 169.19, 165.15, 169.01, 171.83, 175.87, 161.4, 163.49,
162.51, 154.93, 155.43, 147.67, 147.01, 154.87, 144.14, 148.07, 142.44, 132.19, 130.73,
126.44, 137.18, 131.02, 145.65, 128.47, 121.31, 119.41, 123.37, 118.36, 120.84, 121.2,
106.02, 124.2, 117.61, 118.34, 97.129, 104.55, 97.801, 95.708, 91.662, 94.048, 115.28,
97.591, 97.309, 87.92, 79.612, 87.092, 72.422, 71.197, 75.027, 101.26, 89.499, 78.746,
67.897, 62.968, 57.306, 56.303, 54.342, 55.009, 84.433, 83.355, 69.462, 56.824, 50.448,
49.041, 36.056, 44.643, 42.012, 83.487, 71.449, 58.941, 49.98, 40.025, 29.732, 27.203,
13.601, 10, 77.318, 74.148, 63,285, 52.393, 38.013, 28.46, 19.105, 9.2195, 0
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1. awidumslunsnaasd 1
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1.1.1 Sunauiforaniauua (Ant Colony System: ACS)
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1.1.2 SunouABmsfumuuuungmdn (Cuckoo Search Algorithm: CS)
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1.1.3 Yunaudsnisdunuvvunudilagldnisfunifiluldaedsnasunui
AINBULUUENYI (Randomize Finding New Nest: RFNN)
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1.1.4 Yumaudtnrsfumuvuunguinlagldnisfumdnmifaeisnisumud
AmaunuAuU19siu (Probabilistic Finding New Nest: PFNN)
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61miﬂ,ﬂal%nwsﬁum%’ﬂmjﬁw%%msLmuﬁﬁmaumummﬂwmﬂuﬁ%mmmﬁw7Lél’uvm
fimnzanld a i 1.6

TN

\
/

AT 4-20 1dunglduniia 0.07 vaayn

toyanaaou po1 laeld PFNN

< L4 By -
AT v-21 dunluduniin 0.14 veayn

doyanaaeu pol laeld PFNN
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il 9-22 FumsluAundin 0.43 veap it 9-23 WunshAundin 0.72 voeyn
Tayanaasu p01 laely PFNN Joyanaasu p01 laely PFNN

@ . ' ' f . ' ' @ . 1 1 L L ' L
-0 E B [¢]

= v PN < Y o
A v-24 Funmslwuniif 1.16 veayn AT 9-25 1unalAuniii 1.6 veen
Joyanaaeu pol neld PFNN Jayanaaau pol lawly PFNN
AN
2 . .
10 /\//\\/i

P %/ a  ad o 2
Al -26 @unaliAuiin 3.2 vesyatoyanageu pot laeld PFNN



114

115  funsudFnisfuninvuunamdnlasldnisdumislntuuuouny
(Modified Cuckoo Search Algorithm: MCS)

dmfudumeriBnisdumuuvunaiinlagldnisdumydniuuusu (MCs) v
LanInsasuLUasweadumsiiduiumldluduniii 0.07, 0.15, 057, 1.25, 1.74, 2.31,
uag 3.2 fanwil 9-27 - 1-33 FetupouiBnisdunuuuunauiilagldnisdumsddnuuy
nutussedudunsitduitgald o unid 2,31

{ 14 a < o 174 a d
AW 927 1@uneldunin 0.06 vesyn a7 9-28 1unelwiuniii 0.15 vesyn
foyanaaou po1 laeld MCS Joyanmaeu po1 lagld MCS
80 60
d 2/ a A A 174 o A
AN 2-29 1dunsl3unag 0.57 vasyn AW 2-30 duneldnag 1.25 vesyn

foyanaaeu po1 laeld MCS toyaveaeu po1 laeld MCS
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< v a - { v a <
AT 9-31 EumdlAuin 1.74 vedyn AW 9-32 1unalduniin 2.31 vesyn
toyanmgou po1 Ineld MCS Joyanmaau po1 lagly MCS

9] T T
4 -
Wl
20
‘?m 70 -0 @ -ﬂ! 0 20 10 o

< v a dd Y 2/
AT 9-33 Lumslduniin 3.2 vesyedasanaaou pol lagld MCS
1.2 msvnassiuyadeyannasu dantzigd2

1.2.1 SuneudBenaniauun (Ant Colony System: ACS)

dumdunsedeuiilududasinusosduneuiBennfinumeiaimsayszunana
il anusagldainnnd -3¢ - v-41 Tgluudaznmazuanadunisiiaansafuaamls
TAUTR 0.75, 1.51, 2.27, 4.54, 6.05, 39.35, 74.16 uaz 112 Aua e Feazuandliiiunis
Wasuawaadunisitasdu suannsofumidumsiangaudigeldluiig
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awdl 9-40 Fuvndluiundii 74.16 veagn il 9-41 unslAuniii 112 ven
foya dantzigd2 lngld ACS Yoya dantzigs2 lngld ACS

1.2.2 Tunaudsnisdumuuuungmdr (Cuckoo Search Algorithm: CS)

dmfudumeuiBnisdumuuuunguriuuudaiy (CS) asuanudunisiiiiuanm
uAniifn 1.31, 3.95, 6.58, 9.22, 10.54, 11.85, 18.44, 25.03, 35.57, 44.8 waz 112 flaam
7l 9-02 - 4-52 FedumeuBnrsfumuuuunaiaIns AU IE UM sauTgald
il 44.8

' 1 L : L ' 1 P
0 20 a8 0 1] 100 1200 140 1@ 160

Al 9-42 umndluiundin 1.31 vesyn awdl 4-43 FunaluAuniifl 3.95 vesyn
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8 B 8 8 8 34 8 8
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Al 965 umshiAuniiil 9.22 veayn
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1-06 WunsliAniiil 10.54 ven
foya dantziga2 Taeld CS

Al 4-47 umehAundii 11.85 veayn
ﬁaga dantzigd2 lngld €S

V= w @ © w @™ @ e 1@ Y @ @ @ w @ W i@ w
o 1% a ad = v a P
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1.2.3 wmamsnﬁﬂumu,'u'uunmmq‘[ma‘lwnwﬂumﬂ‘lw K835 sunufl
AMBULLUUENY (Randomize Finding New Nest: RFNN)

amsu*uumamﬁmiﬂumLmuunﬂLmﬂﬂa’I,'umiﬂumsﬂmmmﬁmitmuwmma'u
wuuguia9e (RFNN) uLLammsmasuLLanmLaumwmmmmlv’ﬂmmw 2.24, 448
6.72, 8.96, 15.68, 107.52, 109.76 Uay 112 Fan Ml -53 — 4-60 FatunerAsnsAunuuy
ungurilagldnsfumsmsiuuududisniuannsofunidumsiinzaniigald o Juitd
109.76
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a0 - 40
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Al 9-57 undluduniiil 15.68 vasyn  awdl 958 un1shiAuiii 107.52 vese
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At 9-59 WunhiAundinl 109.76 veaym il 9-60 WAL 112 vosyn
Uoya dantzigd2 laeld RFNN Uoya dantzigs2 Tngly RFNN

124 tunsudsnisfumuvuunqwinlaeldnisdumslnldeisnisunud
AmaunuAuU1azilu (Probabilistic Finding New Nest: PFNN)

éﬁv1'%'U**i‘ju’mmﬁ%'msﬁumuuuun@miﬂ,ﬂﬂl‘?f'ﬂﬁﬁum%’ﬂmjﬁda%%‘m'il,muﬁﬁmau
muamutnazdu (PENN) azuansnisiudsuslawaadunisiisnaamildluiundd 2.94,
5.89, 8.84, 11.78, 17.68, 20.63, 29.47, 32.42, 38.31, 53.05 way 112 ﬁﬂﬂ']Wﬁ U-61 — 9-71
FetuporBmstumuuuungihlaglimsdumdmiseismsunuiidneunuanutag
Hutuanunsadumidumefivunsanls o Sundii 53.05
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8 B 8 8 8 3§ 8 8

3
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20 2 1] 1] 100 {20 14 140 {e0 [4 20 40 -1 :d 100 120 140 16 1a&)

andl 4-61 1dunsliAundifl 2.94 veayn At -62 WAl 5.89 vep
Uoya dantzigd2 agld PFNN Joya dantzigd2 gl PFNN
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At 9-64 UMW 11.78 vesyn
Uoya dantzigd2 lagld PFNN

L L L L ' L '
[} 20 a0 1] 1] 100 120 140 1690 160

i 2-65 LU 17.68 vy
Uoya dantzigd2 tngld PFNN

Al 9-66 LU TlAUNTIT 20,63 vesYA
Joya dantzigd2 lngld PFNN
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20 4 HJD 133 14] 1ﬁ] 10

88888388
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o

110 —
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N

&) 100 120 m IGJ 160

A 2-67 WunelAuniif 29.47 veayn
Uoya dantzigd2 lagld PFNN

At 9-68 Wdumdluuniif 32,42 vaayn
foya dantzigd2 gl PFNN
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125  Yunsudsnisduninuuunqninlasldnrsdumisiniuvuouiy
(Modified Cuckoo Search Algorithm: MCS)

dmdudunouiBnisduniuuuunauilagldnisdumfsinluuuauu (MCs) as
wanInTsABuLaaduneifuiamndluiuniia 2.28, 4.57, 9.14, 13.71, 25.14,
34.28, 50.28, 57.14, 80, 98.28 Uaz 112 Fan il 4-4.72 - v-4.82 FedumerFBmsdumuuy
ungurilagldnisdumisimivuvaumduaunsofunidunedimainsauld o Junid
98.28
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1.3  maaasivyadeyanadau eils1

1.3.1 YunauBenaniauun (Ant Colony System: ACS)

umdunisiedeuiilududasinupmesiunerifennnfauuaiiannsaussana
vl anunsagléainnmi 4-83 - -89 Tneluusasmmasuanadunisitannsafuanmily
TUAUAA 1.5, 3, 9, 13, 24, 78, wag 150 AUy Feasuandliiunisildsuntawes
dumafiasdu auannsadumidumaiisnyaufigaldluilan

T
£

=p

d' 2/ o da‘ 3/ o da‘
AN 2-83 Wdunldunin 1.5 veeyn AN ¥-84 1duneluIunin 3 veyn
Joya eil51 lngld ACS daya eil51 gl ACS
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AINWN ¥-85 Lﬂqu\ﬂuquq"ﬂ‘l’l 9 ?J@\?sqﬂ NINN U-86 Lﬂquﬂluquq‘l’lw 13 ?J@Q”l!ﬂ

taya eil51 agly ACS Joya eil51 lagly ACS
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A 9-87 wunnslwiuniin 24 vesya AT 2-88 funaliuniin 78 vesya
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10 20 D @ 3 ©
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70

Al 4-89 Wumaludundiil 150 veayadoya eils1 Tneld ACS

1.3.2 SunauiBmsfumuuuunamdn (Cuckoo Search Algorithm: CS)

dmsutumeuitnsfumuuuunguiuuudaAnaszianadumeiidamlaly
Juniifl 1.94, 5.84, 13.63, 25.32, 37, 52.59, 64.28, 74.02, 95.45, 101.29 uay 150 fienmil
190 - 9-100 Faduneudtmedumuuuunguihauisadunidunafivnsaniigald o
it 101.29
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[ 10 20 O a0 El < 70 L] 10 20 0 a 0 1] 70
< v a add < v a ad
AT 2-90 LefumneliAuiin 1.94 veayn AT 93-91 Wunnaluwiuniiv 5.84 vesyn
Jaya eil51 lagld CS Joya eil51 lagly CS

= 1% a ad = 19 a ad
AINN U-92 Lﬁquﬂluquq‘ﬂﬂ 13.63 ‘Uf’N‘Qﬂ HINN U-93 Lﬂu‘V]'NIu’Ju’TVW] 25.32 ‘Uf’N‘Qﬂ
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10}' \) g 10 / /‘ g
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1.3.3 aunaudsnisAumuuvungwidnlagldnisduniSeluaiaaedsnsunun
AMBULUUENY9 (Randomize Finding New Nest: RFNN)
o U 5 as 1 J bl 1 [ 13 aa o o
dmiutunauismsdumuiuuunguilagldnmsiumsaludaedsnsunuiidmeu
y P Y P a P
wuUgNYIe (RFNN) azwanenisidfgunasusadunisismuiamilaluiundia 5.76, 11.53,
@ <l =
17.3, 28.84, 40.38, 51.92, 63.46, 80.76, 98.07, 115.38uay 150301 9-101 - 9-11194
TupeuIsnIsAumkuuungwilegldnisaum SelninuududnaiuanuisoAunidunie
< v a o<
wansaungala o Juniin 115.38

™

AT 2-101 WunndlAuiT 5.76 UBIYA AT 2-102 W@unnslAuniii 11.53 VDAY
Jaya eil51 Iaglyd RFNN Jaya eil51 lngld RFNN

Al 9-103 WU aluAuniial 17.3 vesgm il 2-104 @umeliAuniiil 28.84 veayn
foya eil51 lagld RFNN foya eil51 Ingld RFNN



NWH

1-105 tumaluAuniii 40.38 vasyn

Joya eil51 Ingld RFNN
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134 tunaudsnisfumuvuunguritlagldnisdumiclmidedsnisunud
Aneun1uAuUaziu (Probabilistic Finding New Nest: PFNN)

dmfufunauiimstumuuuunamihlagldnmssumidmifeBmsunuimaey
auanuy1azlu (PENN) avuaninisildsuudasaadunsiiduaamlaluiunii 5.35,
10.71, 21.42, 32.14, 37.5, 42.85, 53.57, 64.28, 80.35, 123.21 Uay 150 pud1du Fenwdl
w112 - 9-122 Fatuneuismsdumuuvunaurinlasldnisdumslmlfetnisunud
mmoumuaaeziiuiiausafumidumeiivinzanld o Suniid 123.21

| Y o |
AR 9-112 @unnsluduniin 5.35 vedgn

toya eil51 Ingld PFNN

At 9113 §unehiAuniiil 10.71 vesyn
taya eil51 lagld PFNN
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Al 2-115 Wuvndluduniiil 32.14 vesyn
Joya eil51 Tngld PENN
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135 dunsuifnisfuniuuuungmdnlnsldnisdunifelninvuauiy
(Modified Cuckoo Search Algorithm: MCS)

dmfuiunouitnisdumuuuunamilaglinisdumnsadusiuuuaunu (MCs) ax
wanIn1sivAsuLUasu dunsiiduam I dlud i 4.05, 8.10, 16.21, 24.31, 36.48,
48.64, 60.81, 85.13, 97.29, 109.45 Wag 150 a1l v-123 — 2-133 FatumarIFnisdum
wuuunauiilagldnsdum¥smiuvusumduannsadunidunisiivmnganld o T
109.45
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A 9-129 unelAuniiil 60.81 vesnm il 2-130 1umdluAuniif 85.13 vesyn
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1.4.1 Yuneuiforaniauun (Ant Colony System: ACS)
durmslunsiadeufiludusas Tnunvestunouiseaniauunfiannsaussanana
yld annsagldannamil 9-13¢ - w4141 Tngluusasamazuanadunisitannse
munanlaludundial 4.8, 9.6, 14.4, 19.2, 33.6, 293, 466, waz 500 AUEFU Tazuandly
Funiaidsuilamenduneiiastu suamnsodumidumsitduiianldluiiaelnglutuney
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AN ¥-134 LGUVINI‘U’JUWWVI 4.8 ‘?JEN%;G] AN U-135 LHU‘VI'NIU’JU'WWI 9.6 ?J@\iﬂgﬂ
Joya eil76 Tngld ACS Toya eil76 Tngld ACS
s / <~ 4 L)
20 (/>/ . - 20
10 [/ ﬁ/\\J f 10
o Y s A o Y a  ad
HINN U-136 LGU‘VINIU’JU'WW] 14.4 ‘Uaﬁﬂgﬂ NN U-137 LﬂU‘VINIu’JU'WWI 19.2 ?J@\iﬂgﬂ

Toua eil76 Tngld ACS

Toya eil76 lagld ACS
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0+

A

—

.

d*%

(
/
{

1 1 :
D a

s
10 20 0

Al 9-138 1EumsluBuniif 33.6 vosm
Joya eil76 lngly ACS

- v P -
A9 3-139 1FUNTIANIAN 293 veayn

Toya eil76 laglyd ACS

5
.

1 . . 2
10 20 1l o

Al 9-140 Wumndluduniiil 466 vesyn
Toya eil76 lngld ACS

| 74 L= ad
AWA 9-141 @ unsludunin 500 UVOIYA

Toya eil76 lngly ACS

1.4.2 JunouAinisfumuuuungmdn (Cuckoo Search Algorithm: CS)

dwiufuneriSnsdumuuuunguiuuussitasuan udunafiduam iy
"3mﬁﬁ 8, 25, 51, 86, 137, 189, 250, 310, 396 uay 500 Fanwil v-142 — v-151 s'z’fa%umau
Frsfumuuungwrihassafudumeimngauiiaald o Guniif 500
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=
HIWN

¥-142 unshAuniii 8 veayn
Joya eil76 lngly CS

o
AN

9-143 EumdluAuniii 25 vesyn
toya eil76 lngly CS

o
1NN

v-144 Eumdluiniiil 51 vesyn
doya eil76 lngld CS

o
AN

v-145 Funiluduniiii 86 ves
doya eil76 lagly CS

<
NI

1-146 WduyndluAundifl 137 Yo
toya eil76 lagld CS

AW

v-147 sl 189 weeyn
Joya eil76 Ingld CS
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8

3

Al 9-148 1dunsluAundil 250 vesn
Joya eil76 lngly CS

o
AN

v a o
U-149 Lun1luIuin 310 veyn

toya eil76 lnely CS

Q

5K

R

\

> |

a

AW 9-150 dunshidundiil 396 veayn
Joya eil76 lagld CS

< 1Y a ad
AN ¥-151 LﬁUW’NI‘L!’JU’WWI 500 ?J@x?‘lq!ﬂ

Joya eil76 lngld CS

g.’l (=Y 1 r 1 s A
1.4.3 dumaudsnisduriiuvunaindtlagldnisdumielndaeisnisunui

Amauuuugudae (Randomize Finding New Nest: RFNN)
dmsutunauiBmsfumuuuunguriilaglinmsdumdmifeitnsunuiidmey
WuUgHY (RFNN) azuanInsiasunUasvaadunnafidiunamldludundif 8.19, 16.39,
40.98, 90.16, 155.73, 254.09, 327.86, 385.24, 434.42, 475.4 Uaz 500 ALAINY Fanwd
1-4.152 - 9-0.162 FadupouiBnisdumuvuunaumilaglinisdumlmiuuuguanaiy
aunsofunidunsivansauiiaals o Juniid 475.4
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awdl 9-152 1 Auniifl 8.19 vosgm 1wl 4-153 1dunsluAundii 16.39 vew
Joya eil76 lnald RFNN Yoya eil76 nely RFNN

it -154 1 FunshiAuniifl 40.98 vesyn il 4-155 @unndluunitil 90.16 vesp
Toya eil76 Ingld RFNN Joya eil76 Tngly RFNN

AT 2-156 @umnsliBundii 155.73 aeq A 2-157 1EumnTlAundia 254.09 ves
yafoua eil76 Ingld RFNN yntoua eil76 Ingly RFNN
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A 2-158 @umsliAuniii 327.86 wes AW 9-159 dumaliduniiv 385.24 weq
yadoya eil76 lngly RFNN yadoya eil76 lagly RFNN

AT 9-160 UM SlIAUTT 434.42 veq AT -161 @A 475.4 ves
yntoya eil76 Ingld RFNN yadoyua eil76 lngly RFNN

il v-162 WumnduAuniifl 500 vesyedoya eil76 Tagld RENN
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144 dunsuitnisfumuvuungudilaslénisfumidlnigaeisnisunui
ArnaunnANi1asiliu (Probabilistic Finding New Nest: PFNN)

dmfuiunoritnstumuuuunginlagldnsdun edwlfeRmsunuiidmeey
maraagidu (PFNN) suanamsiuAsuuasmesdunsiidnamidluiuii 10, 30,
50, 100, 130, 210, 290, 360, 430, 470 uaz 500 Fanmil v-163 — v-173 FeduneuBnis
FuvnuuuungmlnglinisfumtimideRmsunuiidnsunuannuiezduduaninse
Fuvidumafivnganld a Sudii 470

AT 2-163 1EunsiBuNTR 10 VBIYA A v-164 @unnaliBundial 30 VLIYA
Joya eil76 logld PFNN toya eil76 Tnglyd PFNN

Al 4-165 dunsliAundiil 50 vasyn Al 0-166 1@umeliAuniidl 100 vesyn
toya eil76 lngld PFNN toya eil76 Tngly PFNN
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n il -167 1Fum1shiAunii 130 vesyn
toya eil76 logld PFNN

Al -168 1dunsliAundiv 210 UBYA
toya eil76 Tngly PFNN

il 4169 WdunsliAuniial 290 veayn
Toya eil76 lngly PFNN

A 2-170 1dunnsliAuna 360 UBIYA
toya eil76 logld PFNN

AT 2-171 W @umnsliduniii 430 VB
Toya eil76 Ingld PFNN

il 9-172 dunnsliAuniifl 470 vesn
Joya eil76 lagld PFNN
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awdl 9173 1dunsluAuniifl 500 vesyndeya eil7é Tagld PENN

145  tHuasuitnisduniuvvunqndalneldnisdumdeluduvyruiy
(Modified Cuckoo Search Algorithm: MCS)

dmsutuneuiBnisduminuuungmiilaeldnisduvnfalusiuuuaum (MCs) T
wanamsidsuulamaadumeiisruiamlaludundd 10, 30, 60, 100, 160, 210, 260, 360,
400, 430 wag 500 Fan il v-174 - v-184 FadumeruIimsdumnuuunauiilagldnng
Fumidlmsiuuurumsiuannsafumiduniefivnganld o i 430

Al 9-174 W@unnsluduniidl 10 voswe andl 9-175 1@umeliAuniil 30 vesyn
foya eil76 Ingld MCS foya eil76 Ingld MCS
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it 9-176 1EuslAUTa 60 vasyn Al 4177 umshAundi 100 voanp
toya eil76 Ingld MCS Joya eil76 laeld MCS

amdl 9-178 WumehAundial 160 vesyn il 9-179 1AW 210 vea
Yoya eil76 Tngld MCS - Joya eil76 lnely MCS

Al 9-180 WumaluAuniiil 260 vosm  awdl 9181 1dunnsluAundii 360 Vo
Taya eil76 Tngld MCS Toua eil76 Ingld MCS
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Al 9-182 WEunsAuniial 400 wesym it v-183 WumdluAniif 430 vesn
Uoya eil76 lagld MCS toya eil76 lagld MCS

PN 2/ a ~ 1% . 3/
AT 2-184 LdunhAuniin 500 vesyndeya eil76 laeld MCS
1.5 msveaasfuyadayavagau rat99

1.5.1 YumdUisonunliauun (Ant Colony System: ACS)
b3 44 | o/ 1 5 ac a d'
dunmalunsiedeuiludusazlvunvestunatdteranilauuananuisaUssanana
} %4 } %4 A 1 ;%4 d o v
il anunsagldannami ¢-185 - v-192 lngluudaznwazuanaduniaidiuinld lng
% a o o w

LAAWLFUNIUINIAN 19.23, 38.46, 57.69, 96.15, 134.61, 153.84, 923 iL.az 1000 ®1Ua1aU
P ) a ) 1 ) ) ) Pu|
Feazuansliiiunisiudsullatweadunisitazdu sugaviwaninsofuvndunanminsay
o o
ngalaluiign
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250

260

wl T .
? =7

| v a P
A 9-185 tdun1eludunig 19.23 VYA

Joya rat99 lnald ACS

il 4-186 WdunnsluAuniiil 38.46 e
Joya rat99 mely ACS

260

8

T — .

= v a |
A U-187 Ld@un1eludunin 57.69 UVBIYA

Joya rat99 lagld ACS

260

L ——
TS

il 9-188 WumaAUNTA 96.15 vasyn
1aya rat99 el ACS

280

260

200

100} <= #
\\’__
m\. 4
1] 10 20 D a [24] -1] 70 [:1] *1)

AT 9-189 Wdunnslduniifl 134.61 w89

yadoya rat99 lngly ACS

AT 9-190 W@unnsliduiii 153.84 ves
yataua rat99 lnely ACS
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260 T T T T T T 280

::%\gl

0
0 10 20 N Y &0 a 70 3] 9

A 9191 EunsAUT 923 voem il 9-192 dumndluBundiil 1000 vesyn
Toya rat99 lngly ACS Joya rat99 lneld ACS

1.5.2 Sunaudinsfumuuuungmidn (Cuckoo Search Algorithm: CS)

dmsuiunouiimsfumuuuunamihuuudadsasuanadunisiidunmidly
i 10.2, 40.8, 81.6, 132.6, 193.8, 285.7, 448.9, 602, 816.3, 969.3 uaz 1000 ﬁamwﬁ
1-193 - 9-203 Fatupounmsfumuuuunauriansadundunainnzauiigald o
i 969.3

280 T T —— T T T T 260 ——

And 9-193 uneAuniii 102 vesgm il 9-194 umeluAundiil 40.8 vesyn
Joya rat99 lngld CS toya rat99 laely CS
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250

280
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S
LS

B

! '
1) 10 20 < 4] @O 1] a 70 @ D

8

Al 2-195 EumduAuniia 81.6 vesep
doya rat99 lngld CS

Al 9-196 WunshiAuniia 132.6 ven
toya rat99 lagld CS

260

260

Al 9-197 Wumnaludundial 193.8 vesyn
taya rat99 lagld Cs

il 9-198 umsluBundidl 285.7 voanm
Toya rat99 Ingld CS

260

260

=
160 '<’"\

e
-
AN —,
&0 -
R B e T

Q

0 @D

AT 2-199 1Eum AT 448.9 VLAY
foya rat99 lagl¥ CS

il 9-200 wuvnsliAuniil 602 wesyn
Toua rat99 lagld CS
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260 T 280

Al 9201 1AW 816.3 vasyn il 9-202 wdunnaluAuniii 969.3 vaaun
daya rat99 lneld CS Toya rat99 lngld CS

260

A 1-203 W dumnaludundifi 1000 wpsyAtoya rat99 laeld CS

1.5.3 {J”umauﬁ‘agn'}'sﬁumuwunﬂm'a"ﬂﬂa’l,%'n'ﬁé’um%'a’l,mié"aa%%m'it.muﬁ
ﬂ’maULLUU'd&I%’N (Randomize Finding New Nest: RFNN)

mmwumamﬁﬂﬁﬂumu‘uuuﬂmLmﬂmﬂmnﬁﬂums\ﬂmmEJ'Jﬁﬂmmuwmmau
WUUENYR (RFNN) '~auLtamnmﬂaEJuLuJawaqLaumwmu'zmmlmmmw 20, 40, 80,
120, 160, 280, 380, 520, 820, 960 waz 1000 ATl ¥-204 — v-214 FatumouTanisium
wvuungilagldmsfumidmiivuduirsiuansadumidunsfimnzaufiaald o
Juniiit 960



280 T T —

Al 9-204 um1shAundiil 20 vasn
Joya rat99 lagld RENN

280 T T —T

152

280 T

Al 9-205 undliAunitil 40 o
Toya rat99 lagly RFNN

260

awdt 9-206 Wit 80 o
Toya rat99 lagld RFNN

awdl 9-207 1umsliBuniii 120 vosp
Joya rat99 lagly RFNN

260 —— — T T T T —T

250 —— T—T —T

A 9-208 1um1shAundii 160 vosm
Toua rat99 laeld RFNN

il 9-209 1EumshAuniii 280 vosre
Joya rat99 gl RFNN
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Al 9-210 W@uduBuniial 380 Ve
Joya rat99 lngld RFNN

Al 9-211 WunshiAundiil 520 veeyn
Joya rat99 lagld RFNN

260

260

ﬂ’TW‘17‘I 9-212 Lé’umﬂu‘imﬁﬁ 820 VBIYA
Joya rat99 lneld RFNN

adl 9-214 EunsliGuniiil 1000 vesyndeya rat99 Taeld RENN

A 9213 dumslSundia 960 UDIYA
toaya rat99 lngld RFNN

260
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1.5.4 funsudsnisfumuuuunguinlagldnisdumclnddaeisnisunud
AMasun1xANU1aslu (Probabilistic Finding New Nest: PFNN)

dmsudumeriBnisdumuuuungurilnglinsdumdmifeiinsumidmpey
a1 (PPNN) ssuanenniUdsunlame sdunsiiduamldluimid 18, 56,
132, 226, 320, 433, 566, 679, 792, 886 Wag 1000 fan il 4-215 - v-225 Fadunautnis
fumuvuunawilaglinsdumswifeRnmsumimmoumuaruiias Suduaunsn
Fuvidumaiiangauld o Sundiil 8s6

260 T T 260

SF ot

=

25
2y

Al 9-215 dundluAundii 18 vesyn il 9-216 WduvndliAundidl 56 vesn
foya rat99 lngld PFNN foya rat99 lngl¥ PFNN

25 T T T T 250 —

Al 4217 e Aundifl 132 vesgn il v-218 Wuvndluiundivl 226 vesn
faya rat99 lnald PENN Joya rat99 laely PFNN
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it 9-219 WUl 320 vesyn
Foya rat99 lngld PFNN

Al 9-220 WdunsliAuniiil 433 vesyn
Joya rat99 Tngl¥ PFNN

il 9-221 1A 566 vesn
Joya rat99 lngld PFNN

il 9-222 Wdunaludunii 679 vesyn
Toya rat99 Tngly PFNN

A 0223 @umsliAundii 792 VDIYA
foya rat99 agld PFNN

il v-224 wdunsliAuniiil 886 wesyn
Yoy rat99 Ingly PFNN



250

Al 9-225 dunshiAunii 1000 wesyadioya rat9o Tneld PENN
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1.55 duasuisnisduniwuvungudnlagldnisaunidalnduuuvuiy

(Modified Cuckoo Search Algorithm: MCS)

dmsutunawisnisAumuuunguintagldnisaumidaluaiuuuouiu (MCS) 98
{ v H o o A
LEAINTISUASULUABLAUNNA UMM A I UTAN 14, 57, 115, 173, 260, 362, 492,
@ o o a 1% ' o
739, 840 Uaz 1000 MINIWA ¥-226 ~ ¥-235 FatupauISn1sAuMLUTUngwIleeldng

2/ L7 1 5 2/ b 74 A b4 a dd
ﬂUﬁWS\‘]‘L‘WlILLUU‘UUWUUUﬂWNWiﬂﬂUM’ILﬂu‘Vn\‘]‘VIL‘Viiﬂ%ﬁﬂiﬂﬂ W UIIN 1000

260

280

Aol 4-226 WunsliAundiil 14 vesn
Toya rat99 lagld MCS

Al 9227 WEumdduniiil 57 ves
Joya rat99 lagld MCS
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260

280

| v a ad
AN U-228 Laum’mlu’lu’]ﬂﬂ 115 ?JEN’Q@

AW 0-229 Eunmslud A 173 VDY
Toya rat99 laeld MCS

Joya rat99 laeld MCS

280

280

< v a ad
AT 4-230 tdun1ldnia 260 vaen

Al 9-231 dumsluiuniiil 362 veayn
Toya rat99 lagld MCS

Poya rat99 ngld MCS

260

280

o v a ad
AN U-232 L?IUV]'NIU’JU'WW] 492 ‘UEN’QW

il 9233 dumduAuniiil 739 vesyn
Joya rat99 laeld MCS

Jaya rat99 lagld MCS
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280

280 ——

Al 9-234 1EunshAudivl 840 vesyn  nwil 9-235 tdumsluiuniil 1000 veeyn
Toya rat99 laeld MCS Joya rat99 laeld MCS

2. MMAaRIRENIsUSUUTITURaUIs N1 sRUMILULUNAMATIHIUAT SN SERVE AW
2.1 miveassuyadeyanageu pol

2.1.1 YunauIsnisdumuuuungudilagldnisfuni Selndaae3snisunud
ﬁ'maULLUU‘s‘jmi'N (Improved Randomize Finding New Nest: IRFNN)

o s g = v ! 174 2/ s 1Y a A o

dvsutunewisnsAunuuuungulagldnsAumSilulmeBnmsunuimney

[ o PN a a v o 1 <

WUUENYI (IRFNN) I UNISIANUIEENEAINLAI L UAAINITIUAB ULUAIUDILE UN 1IN
o o P Y P 4 &
AU AILINNTT 0.1, 0.2, 0.3, 0.4, 0.5, 0.7 wag 3.2 AININTA U-235 — 9-241 FaTunY
a % ' v 1% o ' ) g v 1% P
TWnsfumuuuungwitaeldnisfumitlniwuuduerstiuaninsadunidunmefivansay
{ % a <
gala o Jwin 0.7

Al -235 dunluAundifl 0.1 vosgm Al 9-236 1dumdluiundiil 0.2 vean
foya po1 Tagld IRFNN foya po1 Tneld IRFNN
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1 | :// /N

At 9-237 dunsluuniifl 0.3 vesn il 9-238 1Eumndludunitl 0.4 wearp
Joya po1 ey IRFNN foya po1 lngld IRFNN

il 9-239 1umsluAuniif 0.5 vesyn it 9-240 13w 0.7 vesp
doya p01 logld IRFNN doya po1 lpuld IRFNN

awdt 9241 1EumehAunif 3.2 vesyndeya pot Tagld IRFNN
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2.1.2 tusewiinisfuminuvunquidnlnel¥nisdumfaluddle38nsunud
amaunuaud1azu (Improved Probabilistic Finding New Nest: IPFNN)

dmfuduneuiBnisfumuuuunguniilagldnmsdumisusddeiinsunuiidney
murnsinazdu (IPFNN) azsansnsiuAsuuUaseadumadiduamnldludunii 0.05,
0.11, 0.17, 1.04, 1.1, 1.22, 1.39 uaz 3.2 fan i 9-242 — 9-249 FetumodBnnsA UL
ungurinlngldnnsiumsduiseBnsunuiidneununususuaisadum
umaivngauld o i 1.39

@ e - @ / J
B / A x b

ZD{ J
10 B 10

R N e

=b.

9-242 Eumdluiniia 0.05 vosm Al v-243 dunislAundia 0.11 vesn
Joya p01 lagld IPFNN doya p01 lagld IPFNN

AN

20
<0
R: 1}

awdl 9244 EumeluAundil 017 voagn nwdl v-245 Fumsluduniidl 1.04 vesn
foya po1 lngld IPFNN Joya po1 lnald IPFNN
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P & 4] ; \/——\\:
QDL - - /{\/'
@—m 70 -GJ.; & <0 0 20 10 0 m&l 7‘0 -GIJ -6‘1 -4;: -aI:I —22] 1‘0 o
< v a ad < v a o
AN 9-246 EuneluInia 1.1 VAIYA AN 9-247 WU SluIUA 1.22 UVBIYA
daya po1 lnely IPFNN doya po1 lagly IPFNN

At 4-248 1A 1.39 vesyn il 9-249 @umndluiuniiil 3.2 vaan
daya pot laeldy IPFNN daya po1 lngld IPFNN

213 fumsuiinisuniuvvungnirlagldnisfuniaduiuuvauiy
(Improved Modified Cuckoo Search Algorithm: IMCS)

dmuduneuiBnisfumuuuungmiiaeldnisdumssmivuuuum (MCS) ae
wanInsilAsunUasveadunsitduaamldluduniii 0.04, 0.09, 0.14, 0.19, 0.24, 0.29,
1.16 Uae 3.2 M il 1-250 - 9-257 Faduneuisnisdumuuuunaumilagldmsdumss
Tmiuuruiuausedumiduneionngauld o i 1.16
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Aot 9-250 1EunehiAuniia 0.04 voamn  nwil 9-251 wdunnsluAunii 0.09 vesyn
faya po1 lagld IMCS oya po1 laeld IMCS

d v o < < % o <
AN 1252 1EUNALUANTN 0.14 vaagm A wi 9253 Lduneliduniiv 0.19 ey

toya p01 laeld IMCS doya po1 lneld IMCS
! N A
] ] |
4 | < ~—"
0 ] e ]

Al 9-254 dunmdluindiil 024 veayn Al 9-255 1dumndluduniii 0.29 vesyn
taya po1 lngld IMCS Yoy po1 lngly IMCS
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AW 9-256 EuneAuniial 1.16 vesyn a1l 9-257 Wumdludniii 3.2 veem
Joya po1 laely IMCS Joya po1 laeld IMCS

2.2 msnaasanuyndeyanadau dantzigd2

221 Yuneuiinsfunuuuunaminlagldnisfumieluifiednisunud
AIMBULUUENY9 (Improved Randomize Finding New Nest: IRFNN)

dmfutunouBmstumuuuungwiiagldnsdumidmlfeBmsunimaey
LUUguEI9 (RFNN) Triunisifindssdnsamudiasuaninsiiasuuasvaaidumiad
AuamldluInii 1.4, 28, 4.2, 7, 11.2, 168, 19.6, 29.4, 378, 61.6 uag 112 fanwil
1-258 - 9-268 FedumauABmsiumuuuunguilaglfnmsfumluinuududiuannse
Auvnidumsilngaudiaals o Juniiil 61.6

110 110
100 100 F,
0 L:]
o @ \'\\ *
70 70
| ol
213 SO
a0 awl!
PO D \\
20 20
100 20 40 @ Y 100 120 1“53 160 160 100 20 4‘.? @ Y 1&3 12‘0 |h‘ﬂ] 160
o 1y a ad < v a ad,
AT 4-258 1dunludundin 1.4 vaan AT 9-259 idumnaliAuniin 2.8 vesyn

Joya dantzigd2 lagld IRFNN Uoya dantzigd2 laeld IRFNN
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5

B

8 8 858 8 8 8 B 8

=]

' L 1 1
100 120 140 160

o

L . . L f s .
20 40 @ @ 100 120 140 160 190

AT 9260 el Aundiia 4.2 UBIYA
Jaya dantzigh2 lagld IRFNN

< 2 a =
AT U261 1§ Ul undia 7 VOIYA

Joya dantzigd2 lagld IRFNN

8

8 B 8 8 8 3 8 8

o
o

' f L .
100 120 120 160 180

110

100

\L\E\//

8 8

~
o

>

8 B 8 8 8

10

L L L L s ' L L
0 20 4 [51] @0 100 120 140 16 160

AN

1262 Eun1sAuniii 11.2 vesyn
doya dantzigd2 lagld IRFNN

1-263 1Eumdluiniif 16.8 vesyn
Joya dantzigd2 lngld IRFNN

8 B 8 88 8 8 8

<
A

100 120 140 1@ 180

o
o

kald - !
2ElL Bl

10 . L L L n
o 20 a @ :1] 100 120 140 190 160

. ]
X \%ﬁ :

AT 9-264 EunmnshBuniii 19.6 UDIYA
Joya dantzigd? lagld IRFNN

dl b74 (=Y dd
AINN U-265 LﬂuVIWQIU'JU']VlVI 294 VIYA

Uaya dantzigd2 lagld IRFNN
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T T L 110

=
L 7] .
L2

—— 4 «

s 1 f L ' s 1 L L 1 \ : ' ' s L
[ 20 “ ) 1] 100 120 140 1a0 10 0 20 40 © 1) 100 120 1490 160 160

Al 9-266 1EUNSWAUTT 37.8 weayn  nndl 2-267 WundluAuniin 61.6 vasyn
faya dantzigd2 ey IRFNN faya dantzigd2 gl IRFNN

©
il e
70 N

° 2
17 VN

L
1) 100 120 140 160 190

10 L
o 20

il 1-268 1EunhAuTA 112 vesyndeya dantziga2 Tngld IRFNN

222 funsudtnisfuniuuvunguinTaslénisdumfelmidaeitnisunud
AnaunuAudtasdy (Improved Probabilistic Finding New Nest: IPFNN)

dmfuduneuiBnsdumuuuungmiilagldnsiumilmideiBnsunuiismey
anuANEIzL Y (IPFNN) %LLammuﬂﬁauuﬂawmLﬁumqﬁﬁ'}mmwﬂﬁlu"‘smﬁﬁ 0.9,
1.8, 2.7, 9.9, 10.8, 11.7, 17.1, 18.9, 37, 37.9 uas 112 ﬁ'\‘lﬂWWﬁ U-269 — U-279 ?jq%umau
Bnsdunuuuunauiilaglinisdunidmifeinsunuiidnsumuanuiasduiy
annsndundumafivmnzadld o Juniid 37.9 |
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L ‘ . L n . L L L 2 L n . . . 2
20 Q 4] [:d 100 120 10 160 180 0 0 “Q o] €0 100 120 10 10 180

Al 9-269 Lumduduniiil 0.9 voen At 9270 Wl 1.8 e
foya dantzigd2 aeld IPFNN foya dantzigd2 lneld IPFNN

Al 4-271 dunshiAundiil 2.7 vean il 9-272 WAt 9.9 wean
Joya dantzigd2 laeld IPFNN doya dantzigd2 lagld IPFNN

3

110 —— T T —

T

~
S

8 8 88 8 38 8 8

8 B 38 8 8

S

L '
140 160 180

o
8
8
8
gl
gk
Br

E— 1 s L
o 20 a0 4] € 100 120 10 160 10
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20 0 @ o] 100 120 1@ 10 10 Q fat) 40 21 1] 100 120 140 190 10

il 9-275 EunsliAundiil 17.1 veayn il 9276 umndluduniiil 18.9 vesyn
daya dantzigd2 laeld IPFNN Uoya dantzigd2 lngld IPFNN
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< Y a  ad < Y a ad
AR U277 WEunnaliAindn 37 veayn AWM 1278 LEUIhIumN 37.9 ve9n
Yoya dantzigd2 lagly IPFNN foya dantzigd2 lnely IPFNN

it 9-279 Eundluiundal 112 vesyadeya dantziga2 Tneld IPFNN
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223  tunsudtnisfuntuuvunaumdrlneldnisduniFaluduuuuiy
(Improved Modified Cuckoo Search Algorithm: IMCS)

dmsutunauiBnsdumuuuunamhlngldnisdumseluduuuauiu IMCS) 1z
wansnsiUasuwlamasdumeimuamlaluiuniii 1.2, 3.7, 6.2, 9.9, 18.6, 31, 36, 53.5,
90.8, 107 uag 112 Fanmil 4-280 ~ 9-290 FedunerIBansdumuvuungmilagldngg
Fumfdlyaluuvmunuduaunsafumidumefinzald i 107

A:i 2/ =Y dA A 174 =Y dA
AW 2-280 LeumalAungv 1.2 vesyn AR 2-281 1dunliAunaN 3.7 vawm
Joya dantziga2 Taeld IMCS Joya dantzigs2 Inelt IMCS
110 T T T T T T T 110 — T T T T T
100 ~ 100 o
ol I i . 1]
70 \\ > 4 70 / / J
518 —7\ \ /f 4 0 R
QD L &0 4
. ' - \/ 7
D - N \? o
| v a P | % a pp
AT 2-282 1duneliduniif 6.2 vesyn AN 9-283 LEunnelAUNIN 9.9 vasn

Joya dantzigs2 Taeld IMCS taya dantzigd2 lagld IMCS
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il 9-286 Wunndluiundifl 36 vesyn
Joya dantzigd2 lagld IMCS

it 9-287 FumsliAuniii 53.5 veayn
doya dantzigd2 lnalt IMCS
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2.3 mMsvaassiuyntayanadou eil51

2.3.1 gupauisnisfumuuuungmdilagldnisdumselntdateisnisunud
AMBULULEUY4 (Improved Randomized Finding New Nest: IRFNN)

o L2 :; = 2/ 1 : 74 v u 1 o A o

dmfutumawismsdumuuuunguilagldnsiumssludieisnmsunuidseu

] ! A 1 QI a a 14 A 2/ 44
WUUGNY (IRFNN)  AIR1UNTSIANUTEENEATNLA9ZLEAIN LU B UL YA TR ULAUN Y
o o ad -
A laludundia 1.6, 5, 10.1, 15.1, 21.9, 28.6, 42.1, 55.6, 67.4, 84.2 Lay 150 FIn W
- o8 O a v ] 1y Y v 1 TR
719-291 - 9-301 FaPupdUIBNITAUMKUVUNgWItagldnsAumSnduuugudiniy
v 1 74 | A ' d a dd

anunsofunduSTvIngauaald o i 84.2

At 9-291 1A 1.6 vesyn At 9-292 wdunnaluAundii 5 vesyn
Joya eil51 lngld IRFNN Joya eil51 Tngld IRFNN
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1-293 tdunsluAunii 10.1 vesyn
foya eil51 Ingld IRFNN

Al 4-294 EunslAuniia 15.1 vesyn
foya eil51 lagly IRFNN
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9-295 1Eun1sAUnfin 21.9 vaw
Joya eil51 lagly IRFNN

i 9-296 EumMdlLAuniii 28.6 veayn
doya eil51 lagly IRFNN
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9-297 WEunsAuNTA 42.1 UDIYA
doya eil51 Tngly IRFNN

AT 9-298 Wunslduniiil 55.6 ves
foya eil51 Tngly IRFNN
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Al 4-299 1EumhAuniifl 67.4 vosgm  awdl 9-300 dumsliAuniiil 84.2 weayn
taya eil51 lngld IRFNN toya eil51 lagly IRFNN

Rﬁ*

At 9-301 Wunsluduniidl 150 vesyndeya eilst Tagld IRFNN
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8
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2.3.2 tunsudsnisfumuuvungwinlagldnisfumisluldeisnisunud
masunuANHasduy (Improved Probabilistic Finding New Nest: IPFNN)

dmutuneriinsdumuuuungilaeldnsdumsslndfe B msunuiidmeu
muANEazidu (IPFNN) asuansnsiUasuidaseaduniafimunam sl 1.4,
2.9, 4.4, 5.9, 10.3, 14.8, 20.7, 59.4, 68.3, 92 Uag 150 Kanwil 9-302 — v-312 Fedunou
Brsfumuuuungwiilagldnmsdumlnideitnsunuiisneunuarniedudu
annsofumdunsiivunzanld o undii 92
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Al 9-302 (dunshiAuniifl 1.4 vesyn
Toya eil51 Tngly IPFNN

At 9-6.303 Wuyndluiundii 2.9 vesn
Joya eil51 logld IPFNN

A 9-304 W dumeliduniii a.a UDIYA
toya eil51 Tneld IPFNN

At -305 LU slAunii 5.9 vep
toya eil51 gy IPFNN
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>

]
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|

it 4-306 WEusluAuniif 10.3 vesyn
foua eil51 lagld IPFNN

it 9-307 undluAuniin 14.8 vaeyn
toya eit51 lngld IPFNN




174

Al 9-308 e lAundf 20.7 vesyn Al ©-309 unnshiAuniifl 59.4 vesyn
Joya eil51 Tngld IPFNN toya eil51 Ingly IPFNN
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A 9-310 umdluduniial 68.3 vesyn il 9-311 unsluAuniii 92 veay
doya eil51 Tnglt IPFNN daya eil51 lngld IPFNN

Al 9-312 dunsluduniifl 150 vesyateya eils1 Tagld IPFNN
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2.3.3 FEnrssunanuvungndlagldnisfun Seluduuvvuru (Improved
Modified Cuckoo Search Algorithm: IMCS)

dmfudunerisnsfumuuuunawinlagldnsdumslmluuuauiu (MCS) 2y
wansnsiasuLUasvesdunefidnuanmldluiuniin 2.4, 9.8, 22.1, 34.4, 51.6, 63.9, 86,
105.7, 120.4, 140 wag 150 fannil 4-313 - 9-323 FedunouABnsduminuuungmiilng
Tinsfummiuvumnuiuausodumidumsiivaneadld o Sundi 140

Al 9313 FunsiAundin 2.4 vesyn Al v-314 WdundlAuniii 9.8 vesyn
Toya eil51 lngld IMCS doya eil51 lngly IMCS

Al 4-315 WunshAundin 22,1 veswn Al 9-316 @unnsluiAuniiil 34.4 vesyn
toya eil51 lngly IMCS Toya eil51 lagld IMCS



176

awdl 9-317 Wy 51.6 vesn
Yoya eil51 Iaald IMCS

il -318 Wdunnaluduniivl 63.9 vese
foya eil51 lngly IMCS
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M 2-319 @ umelAWniT 86 VBIYA
faya eil51 lngld IMCS

it 9-320 Wunndludunii 105.7 vesyn
doya eil51 lagld IMCS
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AT 2-321 unelwiuniin 120.4 vesyn

foya eil51 lagld IMCS

At 4-322 Wdunaluduniidl 140 vasyn
Toya eil51 lneld IMCS
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A7 9-323 @umlwiunitn 150 veayadeya eil51 Tagld IMCS
2.4 mveasanuyadayanadeu eil76

& ad v ' ¥ v s - <
2.4.1 Yumaudsnisiuniwuvunauniilagldnasdumsaluddaedsnisunum
AMMBULUUENYN (Improved Randomize Finding New Nest: IRFNN)
o v U o 1% 1 1 1% [ 1Y o, al o
dmiutunauisnsAumuuuunamilagldnisAumdndaeiSnsunuisasy
1 t PR ql a oo ¥ a Ed P
wuuguYa (IRFNN) id1unsiiindsednsainudissuanenisiasuilasvadduniai
Aunnmlaluduiii 6.4, 19.4, 38.9, 64.9, 97.4, 136.3, 181.8, 233.7, 318, Wag 500 AN
pR| o5 U a 3/ 1 2 [ as 1 1 1 4
1 9-324 - -333 JagupauIsn1sAumwuvunawitagldnsAumsslnduuugueaniy
3/ 7 { { 1 a A
gnnseAunIEUNNIMINzaNigald & 3w 500

it 9-324 1EumsliAuniii 6.4 vesyn At 4-325 uneliAuniii 19.4 vaayn
Toya eil76 Tneld IRFNN Toya eil76 laeld IRFNN
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awdl 4-326 1Eumaluiunitl 38.9 veayp
doya eil76 Inely IRFNN

Al 4-327 EunslAuniial 64.9 veem
toya eil76 Ingly IRFNN

AT 2-328 unnslidunii 97.4 VEIYA
daya eil76 lngld IRFNN

il 329 WuneliAuniia 136.3 vesym
daya eil76 lagly IRFNN

P ' . L L
0 10 20 1] @ -] [:+] 70

At 9330 FuneliAundil 181.8 vasym
Joya eil76 lagly IRFNN

AT 9-331 WunmahAundii 2337 UEIYR
Taya eil76 lngld IRFNN
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Toya eil76 gt IRFNN Toya eil76 Ingly IRFNN

2.4.2 %’uﬂauagmiﬁumquunqmdﬂﬂa‘lﬂ’fnﬂ'sﬁ'um%'ﬁmié’qa%%mﬂmuﬁ
fnsunuAiiaziiu (Improved Probabilistic Finding New Nest: IPFNN)

dmfudumeuiBnisdumuuuunguidlaglinmadumismifeiinumuimeey
A ez (IPFNN) azuaninisidsuudasveaduniafidunamlaludundid 5.6,
11.3, 22.7, 34, 45.4, 68.1, 102.2, 130.6, 153.4, 210.2 ay 500 ﬁﬂﬂ’]‘Wﬁ 9-334 — 9-344 ‘%%\‘1
FuporABmstunuuuunawinlagldnisdumialulfeiinsunuiidnauniuaiuingg
Wuduanunsodumduneiivnsanls g Sundid 2102
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i 2/ =Y A -=l 2/ =3 A

AR 2-334 HundliAuniii 5.6 vesyn ANA 9-335 LEunndliAunii 11.3 veen

Toya eil76 ngld IPFNN Toua eil76 lngld IPFNN
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ol 0-336 duneliAuniiil 22.7 vesyn
toya eil76 lagly IPFNN

il 9-337 1unsiAuniii 34 vesn
Toya eil76 lagly IPFNN

Al 9-338 Wdunmaluduniiil 45.4 vesn
daya eil76 lngly IPFNN

Al 9339 umsliAuniii 68.1 vasyn
daya eil76 lagly IPFNN

il 9-340 dunsluduniifl 102.2 vesyn
Toya eil76 lagld IPFNN

Al 9341 1EushAUTT 130.6 Yo
toya eil76 Tngly IPFNN
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A

R
¥

Al 9-302 Wunmdluduniifl 153.4 vesyn  nnil v-343 umsluiundiil 210.2 vean
Joya eil76 lngly IPFNN Joya eil76 Tngly IPFNN

Al v-344 WuynduAundifl 500 vesedeya eil7s Tngld IPFNN

243  tunaudBaisduminvvunamdilasldnrsfumfdlnstuuuauny
(Improved Modified Cuckoo Search Algorithm: IMCS)

dmsutunerdimsdumuuuunamiilagldnsdumsuivuuau (MCS) s
wansmsiuasuulaseaduynafidnunamilaliBundifl 5.5, 38.8, 72.2, 122.2, 177.7, 222.2,
272.2, 338.8, 422.2, 466.6 Lay 500 HIAMNT ¥-345 — ¥-355 FeunouITNSAUNIUULUN
aurilaeldmsdumidlmisuumnuduaansafumidumsiianeals o duitil 466.6
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AT 9-345 [ Eunnelidndd 5.5 YOI
faya eil76 lngld IMCS

AT =307 WA unda 72.2 VDIYA
Joya eil76 lngld IMCS
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AT 2349 Fumaldndid 177.7 YBIYA
foua eil76 gl IMCS

AT 2-346 1EumaliAuniiv 38.8 YDA
taya eil76 Ingly IMCS

Al 4-348 dunshiAuniiil 122.2 vean
doya eil76 lngld IMCS

At 9-350 umaluBuniial 222.2 vesyn
Taya eil76 gl IMCS
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aowdl 4351 1FunedhAiniidl 2722 vesyn  ndl 2-352 1dunsluiduniii 338.8 vesyn
taya eil76 laeld IMCS toya eil76 ey IMCS

and 9-353 WdundlWAuniivl 4222 vesm il 9-354 WumdluAuniiil 466.6 vesyn
Toya eil76 lngly IMCS toya eil76 lngld IMCS

. Ny //

it 9-355 1duneliAuniial 500 vesyndeya eil76 Tagld IMCS



184

2.5 nsveassiuyndeyanndeu rat99

2.5.1 dumeuisnisfumuuuunamdnlagldnisfumislmifaeisnnsunud
ANBULUUEud (Improved Randomize Finding New Nest: IRFNN)

dmsuunouiEnsdumuuuunaminlagldnmsdum sl eBmsunisney
LUUNT29 (RFNN) Airhunisifinussansainudrasuananisidsunlaseadunied
A lFlAuniif 11.2, 78.6, 134.8, 202.2, 303.3, 393.2, 471.9, 584.2, 853.9, 955, uat
1000 Fan il 4-356 — 9-366 FetunouBnsdumnuuunguirlegldnnsdumisinduuy

5 1 d b4 =) P b @ |
ﬁll‘l]’l\‘muaqiﬂiﬂﬂUWWLHUV]NVILWQJWSHJJVIQQIW AN 955

1

260 T T T 280

Al 9-356 1EuMWAuia 11.2 vesgn il 9357 umndluAuniin 78.6 vesyn
doya rat99 Ineld IRFNN Joya rat99 Tngly IRFNN

ml TS e
S T= >~ |

it 9-358 1EueluAnndid 130.8 vesyn  awdl 9-359 1dusAUNTT 202.2 Yo
doya rat99 lagld IRFNN Joya rat99 Tngly IRFNN
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Al 9-360 Wunaluduniial 3033 vasyn  nmil v-361 Wunluiuniiil 393.2 vesyn
Toya rat99 laely IRFNN doya rat99 Tagld IRFNN

250 T T ~—r— T T T —T T 290 —

—

Awdt -362 EunellAuniia 4719 vesyn  nwdl 9-363 Fundluduniiil 584.2 ves
foya rat99 laeld IRFNN foya rat99 Ingly IRFNN

260 T T T T T 260

AWl 9-364 1duneluAuniii 853.9 vasyn il v-365 1umnsluunitil 955 veayn
103 rat99 laeld IRFNN Joya rat99 Taely IRFNN
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il 9-366 Wdunaluuniil 1000 vesyndeya rat99 Tngly IRFNN

252 Yuraudsnisdumuvuungindalngldnisfumiclnifaeisnisunud
Aneun uANUesu (Improved Probabilistic Finding New Nest: IPFNN)

dmfufunouBBnmsfumuuuungmilaglinisdun filnldeBnmsunuiidmey
auanutazdu (IPFNN) azuansnisiudsunlaseadunisfidnunmilaludundd 11.1,
33.3,555,77.7, 111.1, 144.4, 177.7, 200, 300, 966 uas 1000 FanWAl v-367 — v-377 R
fupuAmstumuuuungmilaglinisdundulideitnsunuiidnounuanuingg
Huduansodumidunisfimneanls o Sunitd 966

250 T T T T T T 260 ——r

Y

X

;o‘r;?%-

LN

At 9-367 WEunaluAuniidl 11.1 vesyn nnil 0-368 unsluAundifl 33.3 vesyn
toya rat99 lagly IPFNN Joya rat99 Iaeld IPFNN
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260

A il 9-369 Eumaluduniidl 55.5 vaayp
Toya rat99 lagly IPFNN

AR 4370 Eumsludundia 77.7 YDA
toya rat99 agly IPFNN

250

R

~o

160 J \ \\ 1

e

260

At 9-371 unndluduniiil 111.1 vesn
Joya rat99 lagly IPFNN

AT 9-372 Eumaldundid 144.4 UDIYA
doya rat99 lngly IPFNN

wol " T

»/\—-—"\._

© 1
1] 10 20 D . &0 @ 70 € @

At 9-373 WumshAwid 177.7 UDIYA
Goya rat99 lngly IPFNN

il 9-374 unmnsiAunii 200 veap
doya rat99 Tagly IPFNN
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260 T v T T 260

Al 4-375 1HundAuniifl 300 vesyn  nmil 9-376 1dunsluAuniia 966 vaanm
Toya rat99 lagly IPFNN toya rat99 laely IPFNN

250 T T T T T T

il 4-377 1FumeliAuniifl 1000 verpdewa rat99 Tngld IPENN

253  tunaudsnisfuniuuvungininlagldnisfunifeluduuuouiy
(Improved Modified Cuckoo Search: IMCS)

dwSutupauiinsdumiuuunguritlagldnisdumsluliuuauu (Mcs) as
wansnsilasunUasweadumsitduamldluiundf 14.9, 59.7, 119.4, 194, 253.7, 402.9,
537.3, 701.4, 820.8, 940.2 Az 1000 fen il 1-378 — 1-388 FedunouiBnisdumuuuun
aurilagldmsdumidmiuumnuduansafumidumafnnganls o Suif 9402
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260 — T T 260

Al 9-378 Fumduduniidl 14.9 vesyn Al 1-379 WuMSAUA 59.7 veae
foya rat99 lngly IMCS Jaya rat99 lagly IMCS

260 T T T T T 260

Al 9-380 WM eAUTT 119.4 vaem nnil 9-381 1dumelLAundif 194 vaam
toya rat99 lagld IMCS Joya rat99 lagld IMCS

260 T T T T T T T T 260 T T \

it 9-382 FunmeluAundidl 2537 weayn Al v-383 1dumeliAuniif 402.9 veeyn
Jaya rat99 lagld IMCS Joya rat99 lngly IMCS
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At 2-380 LEumnelduniif 537.3 UDIYA
foya rat99 lagld IMCS

< £ 0=y ot o
AT 9-385 Lduneluiuiv 701.4 VYA

Joya rat99 laeld IMCS

T/ =

r

«———‘-"/ -

Al 9-386 LEuMALTT 820.8 vasm
Toya rat99 lawld IMCS

Joya rat99 laely IMCS

260

A 2-388 @unnsliduniii 1000 voyndeya rat99 lneld IMCS

a 3 a ad
NN U-387 Lﬁﬂﬁ/]’]ﬂﬂ’)ﬂ’m% 940.2 ‘U@\Tﬁqﬂ
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Abstract

Mobile agent is a distributed computing

technology which allows the processing job

moves their agents from current processing server
to another. Hence, it migration planning is a
significant issue for improving performance of
mobile agent. In this paper, we propose an
improving method for finding path of mobile agent
migration based on cuckoo search algorithm.
Proposed migration algorithm modifies the
migration step of the cuckoo from current nest to
the new nest. Experimental results, comparing
with migration using ant colony system, are
confirmed that the proposed migration algorithm

is an efficient method in finding path.
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CS do

initParameter();

bird = initSolution();

bestbird, bird = getBestBird(bird, bird);

while ( t<max ) do
new_bird = getNewNest(bird,bestbird);
best, bird = getBestBird(bird, new_bird);
new_bird = destroyEgg(new_bird, best);
best, bird = getBestBird(bird, new_bird);
if ( objFunc(best)<objFunc(bestbird) ) do

bestbird = best;

end
t=t+1;

end

return bestbird;

end
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Abstract— Mobile agent is a distributed computing
technology which allows the agentsto carry their jobs on behalf
of users from current processing server to the others. Hence,
the migration planning is a significant issue for improving
performance of mobile agent. In this paper, we propose an
improving method for finding path of mobile agent migration
planning based on Cuckoo Search Algorithm. Our proposed
method modified the original Cuckoo Search Algorithm in two
ways. That is, for the first one: in finding new nest, we propose
random replacement instead of Lévy fight algorithm. Then, for
the second one: in destroying egg, we propose a context
sensitive parameter instead of a constant parameter. The
experimental results, comparing with migration using the
former proposed method, original Cuckoo Search Algorithm
and Ant Colony System, confirm that the proposed migration
algorithm improves the path finding within the limited time
scale.

Keywords—Mobile Agent;Migration Planning; Cuckoo
Search Algorithm;

L INTRODUCTION

The centralized processing demands a very high
efficiency server for processing, storing and retrieving data.
The centralized processing is easy to implement in a sense
that it was implemented on a single machine. However,
there are two main drawbacks. Firstly, if there is a big
number of users on the network, it may then slow down the
job. Secondly, if there is a crash on the server, then the rest
of the job will be aborted. This is why the distributed
processing is come into place. The distributed processing can
help reduce the work congestion and at the same time reduce
the risk of the failure of all the jobs.

In Fig. 1, the simple model is shown to represent a
concept of mobile agent which is one of the distributed
processing techniques. Concept of mobile agent differs
profoundly from server/client architecture. In server/client
architecture, the client will connect and send to server the
request. Whereupon, server processes the received request
and sends the result back to client. Whereas, mobile agent
will act as an intermediary system between user and server.
Mobile agent will carry job of user and then move around the
network of servers to find a suitable location to process the
job. While mobile agent migrates from one server to another,
user’s job is paused and will be then resumed the process
upon the next server [1].

Annupan Rodtook
Department of Computer Science
Faculty of Science, Ramkhamhaeng University
Bangkok, Thailand
annupan(@ru.ac.th

Mobile agery ‘\A'Aobile agent

Client
Mobile ag:_nt\ Aobile agent

Fig. 1. Mobile agent technology

Mobile agent consists of three components: data
component, state component, and code component. For the
data component, it will store the result of the job. For the
state component, it will keep the current status of mobile
agent: running, suspended, stopped, aborted and completed.
For the last component, the code component, it will store
program code, job or requirement of user [2] [3]. Besides,
mobile agent can run on heterogeneous network. This is
because, it can be able to adapt to various system
environment. Moreover, mobile agent will reconnect to the
client once it wants to return the result. While the
client/server architecture need a full time connection between
client and server. However, as the mobile agent itself always
need to connect with servers. The concept of mobile agent as
mentions above will altogether help to decrease bandwidth of
network.

It has been known that the problem of path finding or
searching problem of mobile agent is applied from travelling
salesman problem (TSP) [9] [10]. TSP is an optimization
problem for finding optimal paths for salesman to visit all
cities located on the graph. In another word, we can say that
it is a 2D-matrix. In this paper, we are considering the
simulation of path finding in the graph based on Cuckoo
Search Algorithm. In our simulation, we assign each node on
graph as a server which the mobile agent will migrate to
operate or compute their given tasks. The mobile agent must
travel to visit all servers which are symmetrical network
(symmetric matrix).

In this paper,we propose an improve modification of our
previous work [16] to modify Cuckoo Search Algorithmfor
migration planning of the mobile agent. In this work, our
method consists of three main steps: (1) Designing solution,
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(2) Laying egg method and (3) Destroying and rebuilding
egg method.

The paper is organized as follows: Introduction is given
in section I. Background is described in Section II. Literature
reviews are displayed in Section III. Proposed methods are
explored in Section I'V. Experimental results are illustrated in
Section V. And concluding remarks will be discussed in
section VL

II. BACKGROUND

In this section, we describe basic principle of Cuckoo
Search Algorithm. Cuckoo Search Algorithm is one of the
evolutionary algorithms. There are four main benefits. 1) The
evolutionary algorithm provides good performance in
dynamic environment. It can adjust itself to the environment,
while general algorithm can’t do that. 2) The evolutionary
algorithm can be applied to optimization problems. 3) The
evolutionary algorithm can be combined with other methods
for improving efficiency. And 4) the evolutionary algorithm
can solve problem which have no algorithm for it yet [15].
From the above reasons, we consider Cuckoo Search
Algorithm is a suitable technique to solve migration planning
of mobile agent.

A. Cuckoo Behaviour

Cuckoo Search Algorithm was proposed by Xin-She
Yang and Suash Deb in 2009 [4]. This algorithm gets
inspiration from laying egg of a bird called “cuckoo.” In the
real world, cuckoo doesn’t lay its egg into its own nest, but it
will search and lay its egg to appropriate nest of the others
kind of birds. If host bird can detect cuckoo egg, it will then
destroy the egg. On the other hand, if host bird doesn’t know,
the egg will be hatched later. In general, cuckoo will lay its
egg only one egg per nest. When baby cuckoo was born as
the first baby bird from all eggs in the nest, it will destroy all
eggs of host bird. In contrast, if baby cuckoo was born later,
it will despoil food from children of host bird. This is
because a baby cuckoo is three times bigger than other
children. So children of host bird can’t fight and starve to
death. Finally, baby cuckoo will grow up. At the time of
laying egg, the new cuckoo will find new nest and laying egg
in the future. Cuckoo Search Algorithm consists of two
important methods: (1) laying egg method and (2) destroying
and rebuilding egg method.

B. Lévy fight

Fig. 2. Random work based on Lévy fight

The laying egg method is used to generate the new
solution. The technique use in this method is called Lévy
fight. Lévy fight is a type of random walk. It will randomly
search for length to generate new solution which has a
heavy-tailed distribution. Lévy fight has a large coverage
range in search space (in Fig. 2) [5]. The simple way to
generate new solution for this technique is Mantegna’s
algorithm as shown in eq. (1)

p 1
- T
5% = { r(a+p) sm(T) }/3

~ (r(®E)p26-0r2 M

where ' is gamma function which is extended from
factorial function of positive real number. 8 is the variable
which control distribution by 0 < 8 < 2. ¢? is the variance.
Next, the variance is used to calculate step size of random
walk in eq. (2).
step size = 0.01 X (=27) ® (X! — Xporr) ()

Iv]

According to eq. (2), 0.01 is a factor for controlling step
size of cuckoo walks/flights, X{ is current solution i of
iteration ¢ and X, is the global best solution. step size is
the length of walk step and @ is entry-wise product u and v
are random value which is from u~N(0, o) and v~N(0,1).
Finally, we take step size to generate new solution where
X,+1 is new solution at iteration.

Xe1 = X, + step size @ N(0,1) 3)

C. Destroying and RebuildingEgg

Another important method is to destroy and to rebuild
egg. There is a possibility that the host bird will recognize
the strange egg in its nest, this then the egg of cuckoo will be
destroyed. Probability of detection is determined by p, €
(0,1). If the probability of an element of solution is less than
Pa, it will be replaced by new element. New element will be
randomly get. On the other hands, if probability of an
element of solution is greater than p,, then host bird will
leave its nest and that solution will be used as an input for
next generation.

D. Rules and Pseudo Code
Cuckoo Search Algorithm has a simple structure as

shown its pseudo code in Fig. 3. It consists of three main
rules [6] [7]:
(1) Cuckoo can randomly choose a nest and then spawn
only one egg at a time.

(2) The best nest or solution will be used as a reference
point in next iteration.

(3) The number of nests or number of solutions will be
constant, and egg detection will be represented by
probability number.



begin
objective function £(X),X = (xg, %, ) Xg)T
generate initial population of n host
nestX; (i=1,2,..,n)
while (t < MaxGeneration) or (stop criterion)
get a cuckoo randomly by Lévy fights evaluate
its quality/fitness F;
choose a nest amang n (say, j) randomly
i, > F)
replace j by the new solution.
end
a fraction (p,) of worse nests are abandoned and
new ones are built
keep the best solution
rank the solutions and find the current best
end while
end

Fig. 3. Pseudo code of the Cuckoo Search Algorithm

III. LITERATURE REVIEWS

De-yu Zhang and Zhi-guo Liu[8] present article “Study
on Improved Algorithm for Mobile Agent Migration Path.”
They propose an improved Ant Colony Algorithm for
migration planning. It consists of two important components:
network information collecting by using flooding mechanism
and migration step by using dynamic parameter tuning Ant
Colony Algorithm. In experiment, the proposed method
compares with original Ant Colony Algorithm. The results
show the proposed method has better performance.

EhsanValian and collaborators [6] present article
“Improved Cuckoo Search Algorithm for Feedforward
Neural Network Training.” They improve Cuckoo Search
Algorithm using dynamical parameter tuning. Finally, the
proposed method compares with original Cuckoo Search
Algorithm by train weight for feed-forward Neural Network.
Data sets are Breast Cancer dataset and Iris dataset. The
results show the proposed method has better performance.

Masayuki Higashino and collaborators [3] present article
“Mobile Agent Migration Based on Code Caching.” In the
paper, general cache mechanism with code program on
servers for traffic deceasing on mobile agent technology was
shown. In experiment, the proposed mechanism compares
with non-cache network and centralize network. The results
show that the proposed mechanism can decrease time 52%,
and lead to use with other migration algorithms.

Akajit Saelim, Suwanna Rasmequan, Pusit Kulkasem,
Annupan Rodtook, and Krisana Chinnasarn [16] present
article “Mobile Agent Migration Planning using Cuckoo
Search Algorithm.” We proposed modified Cuckoo Search
Algorithm to solved mobile agent migration planning. We
changed Lévy fight to new finding nest. In experiment, we
compare between the proposed method and Ant Colony
System with p01, gr17, fri26, and dantzigd2 dataset. It shows
that the proposed method can find pathin satisfy level.

IV. THE PROPOSED METHOD

This paper proposes migration planning using modified
Cuckoo Search Algorithm which has been improved from
our previous proposed method [16]. In the former
experiment, we compare our method with Ant Colony

System by using p0l, grl7, fri26, and dantzig42 datasets.
The results show that the former proposed method is better
than Ant Colony System in most cases. In additional, we
have further attempted to include original Cuckoo Search
Algorithm and also include more datasets eil51, €il76, and
rat99. However, the former proposed method gets no
improve performance. So in this work, we modify the
method to help to improve it. We divide our method into
three significant steps: (1) designing solution, (2) laying egg,
and (3) destroying and rebuilding egg.

A. Designing Solution

The solutions are designed to n X d matrix. Where n be
the number of solutions or number of nests and d be the
number of nodes. In the matrix, a row means a solution. The
solution X; consists of elements (x; ;,X; j41) Xi, j420 s Xia)-
Each element replaces value x; ; where x; ; € [0,1] is shown
in Fig. 4.

¥y X, - x| [0.35 079 - 0.03
le .-.22 et x2d N 0.90 0.12 s 0.28
X, X, - x| 081 041 - 098

Fig. 4 Designed solution

The each solution X; indicates to sequence of path.
Mobile agent will start at node which is maximum value of
x;; and select next node which is less than by order. The
final node is selected from minimum value of X;.

1 2 3 4 5 6 T 8
0.35 | 0.79 | 044 | 0.10 | 0.69 | 0.28 | 0.45 | 0.03

path=2—55—>7—3 —>1—6—>4—38

Fig. 5. Convert the solution to path of mobile agent

B. Laying Fgg Method

Normally, the original Cuckoo Search Algorithm uses
Lévy fight in the laying egg method. In this paper, we
modified cross-over technique and propose ‘random
replacement” as a method for laying egg. This method, loc
index will be random as loc € (1,d — [}, which lbe the
length constant of replacement. The method gets value X,
from Xpest 1oc tO Xpest,i0c+1 and lead it to replace all solution
X from x; ;00 t0 X; 504 Finally this gets new solution. All
laying egg step can be described as follows:

lI. Loopi=1ton

2. Random index loc wherel < loc < d —1

3. Get value of Xp.5 Where Xpestioc t0 Xpestoc+1 and
replace X; where x; ;o t0 X; ¢+ as shown in Fig. 6.
Return to step 1

Get new solution

vk



random length /=3
loc loc+!
Kipost | Xpest 1 | Xbest? | Xvast3 | Xoosts | Xoosts | Toests | Xpest7)

ol | | ]

K| %g | %2 | X3 | Xig | X5 | Xe | %7

Fig. 6. Random replacement method

C. Destorying and Rebuilding Egg Method

It has been known that each cuckoo egg can be destroyed
by host bird, if it is detected. The probability p, is detection
chance of cuckoo egg from host bird. In original method, the
probability p, is constant [4]. However, in this paper, we
allow the probability of detection as follows:

1

Pa = a1 4

where d is number of nodes.

In destroying and rebuilding egg methods, probability
p;; for all elements of solution X; will be random. If
probability of an element j of solution i (p; ;) is less than p,,
then the element will be re-random. Destroying and
rebuilding egg details are shown as follows:

1. Loopi=1ton

2. Random the probability p; ; which has size d

3. If any element x;; of solution X; has p; ; is less than
Pa, that element x; ; will be randomized again

4. Returnstepl

5. Get new solution

Py =102
1 2 3 4 5 6 1 8
X,{ 0.35 Lo:rg { 0.44 { 0.10 { 0.69 lo.zs 0.45 { 0.03 l

random

p’d 0.90

(=]
-
N

0.68 0.61 | 053 | 0.93 | 0.28

’ 0.69 ‘ 0.28 0.451 0.03

Fig. 7. Destroying and rebuilding egg method

219
new X; r 0.35 L9.=o 0.62

[

0.44

According to Fig. 7, destroying and rebuilding egg
examples are shown. The probability of detection p, is set to
0.2. Hence, all elements x; ; of solution X;of probability p; ;
is less than 0.2 (index 2 and 4) will be random for rebuilding
egg. In this example, new probabilities for index 2 and 4 are
0.20 and 0.62, respectively.

V. EXPERIMENTAL RESULTS

There are two interesting scopes in this paper which are
1) mobile agent must move to all servers, and 2) model of
network is symmetry {(symmetric matrix). We compare the

proposed method (MCS) with the former proposed method
(FOR) [16], original Cuckoo Search Algorithm (CS) and Ant
Colony System (ACS).

When mobile agent migrates to every node, the migration
planning problem transforms to travelling salesman problem.
In other words, mobile agent migration planning problem is
the finding path problem of graph theory same as the
Travelling Salesman Problem. Hence, we decide to use data
sets from travelling salesman problem rather than actual
network data. This is because such a problem got a simple
structure but well represent the problem. We select 7 data
sets, which there are various number of nodes, in experiment
include, p01 (15 nodes), gr17 (17 nodes), fri26 (26 nodes),
dantzig42 (42 nodes) [11], €il51 (51 nodes) [12], il76 (76
nodes) [13], and rat99 (99 nodes) [14].

The parameters of the proposed method include, the
number of solutions n is 8, the length of replacement [ is
d/3, and the probability of detection p, is 1/d. For original
Cuckoo Search Algorithm, the variable which control
distribution B is 1, and the probability of detection p, of
original Cuckoo Search Algorithm and the former proposed
method are 0.05. For last one, Ant Colony Algorithm, the
variable which control heuristic value 8 is 2, tradeoff q, is
0.75, and evaporation of pheromone p is 0.3. The detail of
data sets and the results of experiment can be shown in
TABLE I, TABLE I, and TABLE IIL

TABLE I shows the detail of data sets, which it consists
of three columns: name of dataset, number of nodes, and best
path. The results of finding path from existing algorithms
and the proposed algorithm are shown in TABLE II and
TALBE 1III, Accuracy can be calculated from
FindingPath/ShortestPathlength. From TABLE II,
path lengths from all algorithms are equal to the shortest path
length as shown in TABLE 1. They are equal to 291 units in
p01. In addition, path length of the proposed method in data
set grl7 is equal to shortest path length in gr17 as well.

TABLEL THE DETAIL OF DATA SET
Data set Number of nodes Shortest path
length
p01 15 291
grl7 17 2085
fri26 26 937
dantzig42 42 699
eil51 51 426
eil76 76 538
rat99 99 1211
TABLEIL THE RESULTS OF EXPERIMENT (PATH LENGTH)
. Path length
Data set Time (s) ACS cs FOR MCS
p01 32 7,290 b 291w 291 | . 291
grl?7 32 2158 2112 2087 2085
fi26 19 |..945 .| 9712 948 953.6
dantzigd2 112 804.2 765.4 7854 -, 740,8 .
eil51 150 496 459.2 482 454.6
eil76 500 648.6 642.4 801 . 616.8
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TABLE II1. THE RESULTS OF EXPERIMENT (ACCURACY)
. Accuracy (%)
Data set Time (s) ACS Cs FOR
pol 32 D000 | 100 ‘100 ]
grl7 32 96.59 98.72 99.9
£ri26 19 9915, | 9647 98.84
dantzig42 112 86.91 91.32 88.99
eil51 150 85.88 92.77 88.38
¢il76 500 82.94 83.74 67.16
rat99 1000 77.92 73.33 45.71

In Fig. 8, Fig. 9, Fig. 10, Fig. 11, Fig. 12, Fig.13, and Fig.
14, show convergence of four algorithms with mentioned
data sets. The vertical axis is distance which can find and the
horizontal axis is time in second unit. The convergence speed
of ACS is better than CS, FOR, and MCS in the first with all
selected data sets. However, the result of MCS is better than
ACS, CS, and FOR in the end with gr17, dantzig42, eil5],
eil76, and rat99. For example, in dantzig42 the convergence
speed of ACS is better than CS, FOR, and MCS in 15
seconds, but after that the convergence speed of MCS is

better than ACS, CS, and FOR in the last.
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Fig. 8. The convergence of p01
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VI. CONCLUSION

This paper proposes the way to solve mobile agent
migration planning problem, for mobile agent carry job of
user to process efficiently on servers in minimum time. We
present the modified Cuckoo Search Algorithm for solve the
problem by cancel Lévy fight, and present random
replacement method in laying egg step, and proposes the
equation of probability of destroying and rebuilding egg step.
In experiment, we compare the proposed method with the
former proposed method, original Cuckoo Search Algorithm,
and Ant Colony System using Travelling Salesman Problem
dataset. This dataset is a subset of mobile agent migration
planning problem which include p0l (15 nodes), grl7 (17
nodes), fri26 (26 nodes), dantzigd2 (42 nodes), eil51 (51
nodes), €il76 (76 nodes), and rat99 (99 nodes). According to
the experimental results, the entire four algorithms can find
path equal efficiency 100% in data set p0l at 3.2 seconds.
Ant Colony System can find path to be better than the
original Cuckoo Search Algorithm, the former proposed
method, and the proposed method 2.68%, 0.31%, and 0.9%
in data set fri26 at 19 seconds, respectively. However, the
results of the proposed method are better than original
Cuckoo Search Algorithm, the former proposed method, and
Ant Colony Systemin grl7, dantzig4l, eil51, eil76 and
rat99at 3.2, 112, 150, 500, 1000 seconds.
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