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LBNS Avauaseiilunuineinugl Tnemsusvaunisiml nande LBNS = LBT = LB 80

m '«i’wuuumgmifﬂiﬁgwmiuﬂﬂm 7
my a"wmuiaLﬂaLiﬁ'fuﬁy’mmﬁgﬂeiaLﬁ"ﬂﬁwmuium%aﬁm M, 26
M wavenaiesdns My dlo k=1,...,m 8
My, \desdnsit k o k e {1,...,m} 7
My, Lsum‘uaqiamJLsﬁuﬁgﬂﬁaL%ﬂﬁmuium%‘laﬁm M, 8
u(a) w3esdnsilivilewestu a naafe u(a) = My Ik € {1,...,m} 65
w(a) wavadesTurimunuesany u(a) 65
M’ M’ ={My € M\ {u(x)} : £r(0) < fx(z) < £ (6F), My = {0F,..., 0%, }} 81
M M" = {My, € M\ {u(2)} : £ (0F) < fr(x) < £ (0F, ), My, :{9’;,.A.,ef,e,{ql,.‘.,ebﬁk}} 81
M M" = {My € M\ {u(x)} : £ (65, ) < fx(x) < £x(%),, My, = {05, ..., 0%, }} 81
n ﬁwu'sumuﬁwmhﬂwm 7
ng Srundewestuimunves J; 7
Oij Towaisturesnu J; ﬁgﬂﬁ'@Liwﬁwmu'lum‘%f'aﬁﬂiLﬁuéwﬁuﬁ j 7
o} wovaslawaisduiimun 8
o(O) AMugUtoUTeIIaT (Time complexity) 31
o Srundleweisturiaovun nanfe o = X 0 32
o¥ IaLUaL'iﬁﬁuﬁgﬂfm%ﬁwmium%aﬁﬂi M, Hugeuit j 26
p(Oi5) nafedesdng u(0;;) Wilewesdu 05 7
P™(u,v) Wuynafleniigaanlvun u fduun v vunsl G(r) 12
|P™ (u, )] AMUENIVOLEUN P7 (u, v) 12
P70, %) uitemiigaainlnua 0 felvua # vunsil G(x) viie @unsings 12
|P™ (0, %)] ANV UEUNNTINGA 30 Cmaz(T) 12
N3l 1) WU P, v, ..., v} A0 EUNN v1—ve— ... —up, ilo vy, = 3
P™{a1,...,ar} 5 . o . - 42
n3el 2) WU P{o1,v2,..., v} AD EUNK v1—ve— ... —vp— WD vy, # #
|P™{a1,...,a;}| | avwenvendu P {a1,...,ax} 42
wRUONEUNN Plor, ..., vk} Hmauunsl G(r) Aiflvue = ve y Usznaveguudumng
P (zVy) 42
agsiloy 1 nun

P (%) WwAveudUMe Pluy, ..., v} evmauunsw G(r) Ahiiflvun o UsznevaguudumI 42

X BAUVONFUNN Plor, ..., vk} Havuauuns G(r) fiilvun « vie y Usznaveguudumig

Frevy) oatios 1 Tnun waziivialun 0 uay # Usznaueguuiduma %

Px (%) WwAveudUMe Pluy, ..., v} evmauunsw G(r) Aliiflvun o Usznausguudun 0

wazilnslyua 0 uaz & Usznevaguudunis




o

ATV i
sT ANNENIvBLEUTEINEanIntug 0 Adlvun a w3e |P™(0,a)| 31
T HATINYRIANEIVOLAUNEITIaRaInvue 0 fdlvun a iU p(a) w38 |[P™(0,q)| + p(a) 46
qr ANNYNIVBATUNE1INEANNIIUA o Balnun & W38 |P™(a, #)] 31

lowastuieglunuisriulowewsdu o el PJT fdviunisuanlunuegluiuvisneumii
PJT ) 31
Towalstu a
lowasduiigndudhauluesesdnsderiulewansdu o Tneil PM7T Sadunsndaluesedns
PMZ M e, . 31
aglushuvisnounmilelUaisiy a
lowestuieglunuigriulowasdu o Ineit SJ7 Sdwumsudalunuegludunimianin
SJT 31
] Tewestu a
Towastuigndudwihaulueiesdnsideriulewesdu o laen SMT Tadunisudaluesesdng
SMT 31
“ aglushunimaanniewosdu a
RQ RQ = max{r] 4+ qf : fx(a) < fx(z) < fx(b), (a,b) € CU E(m)} 51
R R' = max{rT : fr(a) < fr(z),a Julawestuifdwunsrintunududiugnie} 52
R” R’ = maX{Tng , T;M;r} 53
Q' Q' = max{q] : fx(z) < f=(b), b Duloweistuniiidrdunmsudnlunududidivusn} 54
Q" Q' = max{qu; ) ngg} 55
FAAVDIAIRNUTO 7, (1) VOILAATIULAZIATOIINTNINNA UUAD
" v 62
H}r = (tj;l (I)v . "t7-}n (I)vt?[{/[l (1)7 . '7t§r\/jm (I))
() thy (1) = |[P™(Fx(e), %)] o
w = . o o “
nefl e = min{fx(®) : lowowstu & € W U {#}, £ (®) > I}
v wavpslnuavsiuauunTWAadsin na1afe O U {0, %} 10
w aundnveaen J U M 61
W wavpdlaiUalstunamunluumsLAsesing W 61
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UunIn1353nn1319N I THARLUUAIUET

2.1 JynIn159nAIT19NITRAALUUAINES

Jaymn3¥nn1319nsHERLUUAINES (JSSP : Job Shop Scheduling Problem)

=2

Usznaumeasnusenauvan 2 @ 1w 91U (Jobs) Lazla3099ns (Machines) @
aunsndinANulanl aunfty iy n U Ae Ji, ..., J, J91uuLe3es-

NS m e384 M. M, ..., M, Bazgnizenlaggadn Jaywn JSSP aum n x m lagi

'
=

wiaveu J; (e i = 1,...,n) Usenaumedunauviseleilestu (Operations) 91gn

o

PAIRUNITYINIU (E1AUNITHER) NLUUBUTIUIU n; LoLUBLITU tag n; < m Nan
A9 91U J; Usgnausielaawstu O, ..., O, el Oy uwnulsielstuvedsiy J; 9
gnaadvhauluedesinadudiud j dle 1 < j < n, Bawsazlewasdu O;; 9zgn

duvihauluaiosdnsnuana1eiu loeli p(0;;) wiueIesdnsnldvinnulosistu

4
o

Oy W p(O;) wnunaMp393ns p(0y;) livihulawestu O, uenani anvay
YOIz FosAanAdosauluRInalUl

1) Tawastuiieglunuideatuaylianunsagninaunseauiulunavaedeniy

o
U

2) 1A3RsInsanInsavnulaiaguilsloiostumiitu

[
%

3) vagiasesdnsmavinaulawesdulag sgiu wissdnsagliaunsaven
W3QNINTIIEN1vinaula

Tunsuidagnn JSSP 153idngUseadiiiadnnnsensuaniildsseeia1vinaumns-

=

NUALDYNAR szwznmmﬁﬁ'muﬁwmmam'mqmﬁwﬁngﬂL%Em’jﬂ AIUNIIU

9

YDITLUU %50 ANNAEWUY (Makespan value, C'max)



Yeynn JSSP snuntladninanuiianwazasludiegeseluil

faed1e 1. Jgyun JSSP Adduiueu 3 91 laun Jy, Jo, J5 wadldnuiuiaiedns
3 40389 MauA My, My, My (Jggmanna 3 x 3) Tngusazlowaistugnaadnhanuly

13899199 wazldnalun1TIULEAIRINAITINN 2.1

A919ft 2.1: Jayw JSSP wun 3 x 3

anulawawstu (u(0y), p(O;;))
Y J;
On Oz O
1 (M, 3) (Ma, 3) (Ms, 3)
2 (M1,3) <M373) (M2’4>
3 (M2,4) <M172) (M37 1>

Yynfamns199 2.1 @ansadnasnisvinnulvgenadesiutouly 1) - 3) 179

AU Aazuandludietnee 14U O

dusuly JSSP 9ua n x m 15nuualA
J Wnuenvesy J; dle i = 1,...,n
J; unuwaveeloilisturesnu J;
M unugsvenesedng M, dlo k=1,...,m

a 1 Y o

M, unuwsvadlaidistungnaatvinaulunsesding My

U

O WNURYDILaLUBLSTUNIUA

PINNANTUF087197 1 157192197

J = {7, Js, J3} Tned M = {M;, My, M5} Tned
Ji = {011,013, 013} ) M; = {011,041, 035}
= {Om.OmOm} Niy = {O12, O3, 051}
J3 = {031, 03, 033} M; = {013,022, O33}

O = {Olla 0127 Ol3a 0217 0227 0237 0317 0327 033}



N53AMTNMIHARTUAIRENT 1 ansadnmsalavanesuuuy Tuntagaesn
A9E9N1TINMITNNTHERTULNEDIULUY Laln ULUUT 1 uag 2 auitkansluguq
2.1 uag 2.2 mudiu Inenstdunugiunug (Gantt chart) lun1sesule sl

o Amualrguamasuunulaeasdu

a A A a U A o a )

o sUAWRBNTOglULIAEITUAR B B T IR Y

U
Jawdeunidveniufelaasduigndadwihauluaiednsiaionds iy

AND.

Cal

o ATWENVRIAUIULLIWBUTRIFUAMREL WA RTINS I lunTYinnu

lowowtu Oy

JUM 2.1: UNUQHUNUAKAAINTTIAAITIINSRARFURUUT 1

JUM 2.2 UNUIUNUALAAINITIARITIINTNERFULUUT 2

PMNUHUYTUNUATIFAULA

T = (my, T, T3) Lmumié’]’mﬁﬂé’mﬂﬁwammLwiazm%aé’fﬂwaagﬂﬁ 2.1 1fle
wadunsranvedlaesduluedesdng M, (de k =1,2,3) wax

T = (11,72, 73) LmumﬁmﬁﬁumwamaqLwiazm%ﬁmmaqgﬂﬁ 2.2 1§le 7,
wnunsaTUNIsNanvedlaastuluniosdng M,

v v =
wazleI T way T Ap
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™= ((011, 0217 032), (012, 031, 023), (022, 013, 033))

bbeYe

T = ((011, Oa1, 032)7 (031, 0127 023)7 (022, Oss, 033))

AUAINU

msdndiu 7 aq Tuguniluaggnionuliluidedaly

2.2  nsAFIAN

n3Aadevl (Disjunctive graph) gniauslay Roy uag Sussman (1964) [22]

NAIeInus ez lgnsmRadsineSuesEUUYINITINAISI9NISHAR faraluil

g 2.1. T maasnm
Avuatynn JSSP aua n x m 109 W = (1, ..., m,) WAUAITIREIAUATS
nARvetuiariA3esdns tnefl o wiunsddunisuanvedlewestuluedesdng M,
do k=1,...,m nsw G(r) = (V,C U E(r)) Buni nswﬂﬁaé’eﬁﬂﬁuamgmwu
mMsdaddun1suanlua3asdnsuuu  lned
V @9 wauedlnua (Nodes) Usznaunay
o Tnundsunilowoisdusianun Téun Oy, . . O1ngs Oty oo, Oy
o Tuaiiey 2 Tuiun leun uaSud 0 LLaziwumguqm %
C fo wavenduideudiu (7, j) sewinalnue i uway j AflAnuenvenduden
(4, 7) f narwrIesdnsiivhanuleewstu/ s ¢ vie p(i) wazilfiAn1amuiignes

90 i W 5 fagunt 2.3 Fauseneume

UM 2.3: dueuneudsiiv
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[ [

o LAUWBUNUNWOUSEMINIIUAvYadlo o tulunuwmedny Ja19un1suas

a o 1

Se9Rany IYLEURRNNUAINAISUINN IUATRIlaLUBLS TUNONYINIUNDY

Y

TUgalrunvadlaUalsTudnlnunniis
o LAUWUTUNISUAUNTINUASUAY 0 T runveslaWastuniaisunis
a I3 o w
NAR LU TUAIAULSA
o FUWaUAUNISUAUIININUATDI BB TUNTd1sun1TEn Tua L duasu

anneludalnusduan &

9 9

= v 1

Faduweunufinagnisund uauAaudeiinl (Conjunctive arc)
E(r) Ao wavoddudonuss (4, ) seningluug i kag j 18U 1nveaduiiou
(i,7) Aa nafnIednsldvinaulewaistu i vse p(i) wagdfianemuiignasan ¢

1 j fsgU 2.4 Beusenousme

JUN 2.4: duieusadsiin

k74 = A ! A ! 14 o a % d’ al U IS
° LﬂuLGUEJZJU‘i%VlL‘U@Ni%%’)’]ﬂiﬂum%gﬂﬁﬂL“U’Wl’N’MIULﬂiENﬁ]ﬂiLﬂi@QLG’]EJ'Jﬂ'Ll 4

AAUMTHARSEs Y keI AeddanAnedfUTULUUNTIREIRUNITHER

=

TuPI299NTHUU 7 LRgLEUTBNUITEAINA1ISUNNINUAYDI Lo UBLS TUNON

Y

yMunaulldalnunveadailastudnlununni

U 1 a 1

%QLﬁuL%amﬂszmﬂafngﬂLism'n uweuRadadin (Disjunctive arc)

wan9 Nt fvualiien p(0) waz p(¥) WA 0

VL) mﬂgﬂﬁ 2.3 uag 2.4 s’?qlﬁizqmmmwaué’uﬁam (i, 7) Vilnun/
Toweisdu ¢ Weswnidudeniizuan i Wivua Tewewdudueafiinnnimiladu

d’ 1Y d' IS [ .
Wou LnslslduRoNzdANEIUIAY p(i) O

nIAadsTvNaonAReIf UL TN UAYDITUT 2.1 fB G(r) = (V,C' U E(n))
LAZADAARBINULNUILNUAYRIFUN 2.2 fiB G(1) = (V, C U E(7)) Fauansluguil 2.5

LAY 2.6 AUAIAU
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Uil 2.5: nwiRadsdiv G(r) = (V,C U E(r))

Ul 2.6: nywiRadsdivl G(r) = (V,C'U E(r))

fipaduneanuduiusvessnuaaunuunsmFadsin fvueld
P (u,v) LmuLé’umﬁﬁmaﬁqmmﬂIﬁm w Dlvua v vunsl G(r) way
|P™ (u,v)| AD AIUENIVDILEUNIG P (u, v)
waakdunng P (0, %) 38Qnisendt iun193nga (Critical path) Taedl |P7(0,%)| fie
AU IVDIUFUNIINGR Fafluuawindu Aeauluves G(r) 30 Cmax(r)
HUNIngeeangm G(r) Iugﬂﬁ 2.5 A8 0 — Oy — Og — Os; — Oz — &
aflen Cmaz(r) Wity 14 Tuvihueaiderfudmiusuil 2.6 @umMadngauesns

G(T) ﬁ@ 6 — 011 — 021 — 022 — 013 — 033 — % %Qﬁﬂlq Cm(lZL‘(T) Lcl/i"]fsﬁJ 13
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fenu 2.2. wamagnssamsidulle /lals

N5 G(r) sdunawasnsdnmesiilulule (Feasible schedule solution) f
seule n3 1 G(r) lilduszneudeidumaniidnuasiiuims (Acyclic) luiweafien-
fu nswl G(r) awunaasnisdnaseidululdld (Infeasible schedule solution)

=gy

Areowle N3 G(r) Uszneumedumenilanwawiuaes (Cyclic) O

N3l G(r) waz G(r) 91ngUR 2.5 uaz 2.6 azlunawasiduldldvesdaymly
g9 1 dwnsidunanasnisdansiendululildvandugun 2.7 dWesnnidu

Y

N 011 — 012 — 031 — 032 — 011 — ﬁaﬂ‘lﬁmmﬁu%%

UM 2.7: nsadsfinfifunaiasnisdnaseilululils (Infeasible schedule solution)

2.3 UAoA

soluaznanis vden (Blocks) fioguudumsings lneseazidenludiilasly

Tun15e8U1eTIUABUITVRYIBNSAUNILUUNY (Tabu search algorithm)

Py 2.3. Usen

o vYa (3 . ~
AMUAAREA (List) ¢ = (c], ..\ s Cfrse ey ey cl) WIB ¢ € O

]

1
=2

Vi = 1,...,s Aelewaistuiloguuidumaingnusansm G(r) FaGesnmdidunis
VUNBUNEY UANTWEEN B = (F, ], ..., cF,.) 31 USBA N B denndadiiy
Soulusferaluil

D1<h <l +1<s

2) plefy) = i) = oo = (el )
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3) 0 e # f wad p(cf,_y) # plcf)

4) m T+l # g W M(Cfﬁzg) # N(C?ﬁlgﬂ)

@ o v a . 1 a 1 v o L4 = o o < PN
atludendfud i vudunaingrazgnunumedydnual B; lngiSesdiunuudeni
el (Index) 1; Anoylinin

VUBR UNEER ™ = (], ..., ey Gy ) 1AWITVARA O

W15 G(n) mﬂgﬂmwﬁ 2.5 Fafidumadngm Ao 0 — Oy — Orp —
O31 — Opy — % Wi @ = (011,012,031, Os3) Usznousie 1 vaea lewn
By = (013,031, 053) Wazluvnueafvanu d@wsuns G(r) mﬂgﬂmwﬁ 2.6 Fail
EWunedngm Ao 0 — Oy — Oy — Oxn — O3 — O3 — % AN ¢ =
(O11, 021, Oaa, 013, O33) Usgnausig 2 Uden loun B; = (O, 0s) Way By =

(022a 0137 033)
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35 01MUANITITUEUIIUIULAL

A115un1TuNUeynIn13AA1T19NITRANUUAINES

o a

3B AuAnT IR dUT WAL (Integer linear programming) @1SuwA Uy
JSSP uisnsnsulseiuianunsafumsuuuumsdnasansnaniiinuaaeiy

a LY

M137dn (Optimal makespan) w38 AnuAdwlunidssfigaidululs aind1g1in

q

v A

ANBITYMINITIAMITNMTNERLUUANEI TUUNT 2 FTe7 2.1 151850 9nA

sUvuunuszuurasla (Model formulation) fasialuil

1R (Sets)
O #9 wevadlaiUsistuisualulem
J, A9 wavedlolansduresu J; Wei=1,....n

M, fe wavedaastungnadadwiheulueiedns My, We k=1,...,m

W19130L993 (Parameter)

p(0y;) A szezaMAIeIdnIyiulaleonstu Oy

fanUsanaula (Decision variables)
s(0;;) A9 naRuauUedlaweLty O,

Cmaz A9 NAUANUYBITIUY (ANLUARLUL)
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Minimize Cmaz (3.1)
s.t.
0 < 5(0y), VO;; € O (3.2)
$(0ij) +p(Oij) < s(Ojj11))s VOij, Oi(j41) € Ji (3.3)

s(0i5) +p(04) < s(Ogn) %38 s(Ogn) + p(Ogn) < 5(0ij), YOgn,045 € My, (3.4)
s(045) +p(0y5) < Cmaz, YO;; € O (3.5)

0 < Cmax (3.6)

Roulysings) vostdgn (Constraints) @msaeduiulansil

paun3 (3.2) Miulilewasdundlas amnsasuinuldisgasauzng o

[ [

paun1s (3.3) Mivdwunsuanvedlailastuluwsazau J; ndnee d&wsunn O
way Oy Muamdnluwn J Teweistu 0,4, axEuduhauls
Saiigavdsnileraistuhnuaiaund

gauns (3.4) ffuddumsndavesteestulueiodns M, Tnsawsaudaldiiu
2 n3dl dwmunn O, way O \uandnluwe M, 71 O, £ Oy

o N3 1 : N Oy gnviuneu Oy, wilaeaisdu O, wiEUAY

=

[ ] [ i v [ < 1%
haulasinaganasainilelesdu O, MNuEsIwa?
e N30 2 : N Oy, gRNUNBY Oy Unloalstu Oy wEUAY
o v a (Y] P [ [J < ¥
haulaisigandinilewandu O,, Fauasau
pauns (3.5) Miulilewasdulag aunsavihanwasaiinanlaldiiu Cma

9aUNT (3.6) MAUTRAUANUTDITEUVLINNIATOLINAU 0

[

ngUkuUTEUUTes gty e soanteulutsduls fall
Asanfieauns (3.2) Wesnlawewtu 0;; Nhildleweastundainunisngs
TusnuduaduisnagansaBusuwinnuld ndsndilelsistuiidsinunisuaniugu

Wwenduduaaunsninanuaiaudnringy datu 0 < s(0;;) We 0,; WWulsileistuiisl
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arunsnantududiuusn AseuaqueaNnIs (3.2)

Tuvhueaifendu fansaneaunis (3.5) Wesanlewsistu O, Nlslewals-

[

Fuitliadunsuanlusududdugaing aganmnsovhanuaianeuloweisduiifidadu

msudnlurfnsududiiuaniine fofu s(0y) + p(0y) < Cmax e 0;; Hu

Teweistuniidwunsnanlunududdiugarine asoungueauns (3.5)
Tuduveadeuly (3.4) e ¥ @usunusseunnuunalg wagfiviunls

Yy A0 FmUsnsdedulanuuluun3 (Binary variables) 840131890

U

aRuNINansEnINloastu O, wag O

¥

o 01 Yoy = 0 WdBatu Oy dSMuNITHEANDU O,y

a o w

o 07 Yoy = 1 wdNBLUaLtU O,y Aeildnsunisuanneu Oy
waadeuly (3.4) avanansauvaadu (3.9) uay (3.10) yhlisiamnsaasissyuudgm

¥

MruansBadusuiuduvestyn JSSP lesadl

Minimize Cmaz

s.t.
0 < s(On), YO € O (3.7)
5(0i5) +p(O45) < 5(Oij41)), V0ij, Ois1) € Ji (3.8)
$(05) + p(Oy5) < 5(Ogn) + V- Y(gnyij)  Wae (3.9)
$(O0gn) + P(Ogn) < 5(0i) + ¥ - (1 — yignyis))s YOu1, Oij € My, (3.10)
$(Oin;) + 2(Oin;) < Cmax, VO, € O (3.11)
0 < s(0y)), YO, € O (3.12)
0 < Cmax (3.13)

Yami € 0,1} (3.14)
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faede 2. dusudguy JSSP andeged 1 awsaasieUyn Avuanisigeidu

Y

o [~3 le}
Fuudulanadl

Minimize Cmax

s.t. 0<s(0p),
0 < 5(Oa),
0 < s(031),
$(011) + 3 < 5(012),
$(O12) + 3 < 5(013),
5(021) + 3 < 5(022),
$(O22) + 3 < 5(0a3),
5(031) + 4 < 5(032),
$(O32) + 2 < 5(033),
$(011) +3 < 5(021) + ¥ * (yan ),
$(021) +3 < 5(O11) + ¥ * (1 = yanyer)),
5(011) +3 < 8(032) + V¥ * (ya1y32)),
$(032) +2 < 5(011) + ¥ * (1 = ya1)s2),
5(021) + 3 < 5(032) + V¥ * (Y(21)(32))
$(032) +2 < 5(021) + ¥ * (1 — yan)32)
5(O12) +3 < 5(023) + V¥ * (ya2)23)),
5(023) +4 < 5(012) + VU * (1 — ya2y(23))5
5(012) + 3 < 8(O31) + V¥ * (yaz 1)),
$(031) +4 < 5(012) + ¥ % (1 — yazye1)),
$(O023) +4 < 5(031) + V¥ * (Y(23)(31))

5(031) +4 < 5(O23) + ¥ * (1 — y(23)(31))»
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5(013) +3 < 8(O22) + ¥ * (y(13)(22))

8(022) +3 < s(013) + ¥ * (1 — y3)22))s

5(013) +3 < s(Os3) + ¥ * (y(13)(33))

5(033) +1 < s(O13) + ¥ * (1 — y(13)(33));

8(022) +3 < 8(O033) + ¥ * (yY(22)(33))

8(033) + 1 < 8(Oa2) + ¥ * (1 — y(22)(33))5

s(0O13) + 3 < Cmax,

$(023) + 4 < Cmax,

s(033) + 1 < Cmax,

0 < 5(011),8(012),8(013),5(021), s(022), $(023), 5(O31), s(O32), $(O33)

0 < Cmazx,

Y(11)(21)> Y(11)(32)> Y(12)(23)> Y(12)(31)» Y(13)(22)s Y(13)(33)» Y(21)(32)> Y(22)(33)> Y(23)(31) € {0,1}

nsAuINanIslusinsy IBM ILOG CPIEX Optimization (version 12.6.3)
vupeNmes sz uUURTRNST Windows 7 $u Intel(R) Core(TM) i5 CPU 2.50
GHz RAM 6.00 GB Tnedamaindaeg1adl 1 wuen Crmaz wirfu 13 O

ogslsfn wihiismuenisdadudnnuduazansamaiuaauluifian
I@ognauvueu wilimanzautunslduddaym JSSP fesnlunsdifidgymiideuly
Fmumnazvililusunsuusvananaldognsand luvaeiIsaisafnzssananald
595971 JeRIsESaRnTlussanSnmlunisuddeymannnin s dvuanisdedu
Sunufuwiiaaeilinnnissiiainersaglilinanasiaian lnganunsofiansanld
Pnunit 8 lufded 8.1 nsiFeuifisudszansamuedisinuanisdadusaudy

ad v o a

LAZIBINHINTUUVLOUALAE
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ASANMNINITIIUUVUDURALAE

fnSUNITNUYnIN1TIAAITINITREAUUAINES

ad v o a

BIARIPITNLUVUOUALAY (Nondelay scheduling scheme method) gmauéﬂm

Y
a a a 4

Baker (1974) [7] Buduisd3afndlifugiuvesddngnsineau (Dispatching rules

method) ngnslivdnnisdaleilestuiiagnilsnuaunsensloaistunmungnin

v ]

ATy MIdenleweastuiiiensdngnanidensnanleivaisduguis (Candidates)

'
v A a

#1939 Ingliddiuanuddny Ao Buainnisidentaanduilsuduinnusiign (EST

o

. Barliest Starting Time) kagynniinnsalfliaunsafndenlawasduls nanfe

=1

IS % 1 I oaAa 2/ 1 = 4 a dg’l 1% 5 ad
NI@LU@L??IMQLL?JQVI?JW] EST feaNgnunnninnidalailalsdulindu uaidunaulsena

9

o w a

Antaenlaastulaeldtoulvduniimiudrysesacun 01 nsidenlelleowsduini

D

A1 p(0;;) Wowdian (SPT : Shortest Processing Time) %39 n1staenlotUaistuain

q

NATINUDY p(Oyy) ﬁmﬂﬂﬁqmmiaLUaLi%’uiumulﬁmﬁ’uﬁﬁﬁajgﬂLﬁaﬂ (MWR : Most
Work Remaining) deanansnesunelasail

Yo Tudheded 1 ‘mﬂLLamLﬁugﬂmwimﬂﬁé’f?ﬂ,muLﬂéaﬁm WA AL AT
wanaldnugui 4.1 Tnsusiaz nuidenleweisduiilidwiumsndnlunutles fignidu
lawaistuauda nandne Suainnisiden O11, O9q 482 O31 08 Ty, Jo Uag J3 91U

Rl LﬁaL‘fJuiaLU@Li%U@jLL"ZNiUiE]Uﬁ 1 fauanslilugun 4.2

JUM 4.1: sUamuanstgyylusiegnai 1
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JUN 4.2: Toiaistugusseuil 1 1a9i9afannsawuuLaumad

Tuseudt 1 et eanalowesduila EST whiu (wihiu 0) udavilil
aunsadnidonleoisduls nanfe fleweisduguisifidn EST dosdigaannnimils
Toweisdu tufe lowaistuazgnnideniagldinaueidises auuAildinam MWT
Juinaeidrses waraglain J, da1 MWT mm’?iqm (p(Os1) + p(Os2) + p(Oa3) = 10)
Fati Tuseudt 1 Wanlailalstuudeann J, Ao Oy dmiudanisng MNTIEDN Oy

Julewestuguisialviaes J, weldinisdndenseun 2 Fauwanelilugun 4.3

JUN 4.3: Toiaistuauissauil 2 Ya9Is9aRannsawuLLaUmLaEd

Tuseu?l 2 auLiud Oy dfn EST douiign Favgliiinnsainileivoisdurus

i
dlen EST deedigauinnimilaleivaisdu dulu denleiaisdugudeain J; Ae Oy
o [ YY) gj a =3 [} 1 (Y 1 d' Y o [ =

dmudansne nduiden Oy, Wulawasduguisiilnives J; Wieldvinisdaien

59U7 3 AeTLanIAUTUN 4.4
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JUN 4.4: Taaistuguisseuil 3 Ya9isdafannsawuuLaUmLaEd

ad v a

Tt auvueuiadlumuineinusd aeldinast MWR/SPT Wunast
drseadmiudndonieiolstu ilesaninast MWR/SPT fiUszavEamilanide e
fuinaust MWR 3o SPT \fiesetnafien fafiuansualunnssd 8.2 lngagdadonann
Towaistuiifidndiuresdn MWR/SPT wnfign deduneunisvinnuannsnssungld
Feseluil

ad v o =

4.1  VURBUAISTINIUVDIISINKIATITIUUULDUALREY

ANUA 1 WIUIIUIUIUTNALR
m NUTIWIULATEIINTVIIRUA
n;  WNUIUAUUDIUBISTUYIUNATONU J; W i € {1,...,n}
Can  WnuUwnUaaloLUaistugul
p(Oi)  WNUTZEZAINTVINNUTRLIUBIETU Oy
a Y o o A g a a & %
ESTy  wnunansusuyiauvedeiastu 0y, Msanfianunsadulle
Vi WnuA1 MWR/SPT 99slatlalsdu Oy,

Cmaz*  uwnuAnuaanUuinulusautug waslusunsy

YunaUN 1
- Jautaya (Input)

- MYUAA Can = {On :i=1,...,n} wag Cmaz* = 0
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Jumaudl 2
- ANUIUAY EST* = min{ EST};, : VO € Can}

- 09 Can = ) WAIMYANITYINULAZRAANEANS (Output) WU Cmaz®

sunauf 3
_ gillowosdu Oy, € Can @t ESTy, = EST* iws 1 Towaisdu
- Fenlewesdu Oy, € Can @t ESTy, = EST
Tagivuali O, LmuIaLUaLi%’uﬁQmﬁaﬂ
- illewowstu Oy € Can 7t ESTy = EST* annnin 1 Tewoisau

_ % MW Ry, wnue1 MWR ¥89latUaistu O, fnail

MW Ry, =Y p(Oi)

J=k

%

~ T SPTy, wnue1 SPT vadlawasdu Oy, f9il
SPTy = p(Oi)

e
MW Ry,

= SPT,

- @enlaantu Oy vilslaastuiisian Vi, unigaiduleiUaisdu

gniden O,
U

Sunoudl 4
- tlewewsdu 0z, lilldlewaistuiitidrdunsuaslunududfuanie
uEfiY Oyir) Tuimm Can
- YSUU38 Cmaz* = max{Cmaz*, ESTy; + p(O},)}

- nauldvunaun 2
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ad v

v

a
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g Nl

MWR/SPT Juinusidrsesdmsuiniaenlowosdu wanslanunisnsd 4.1

A15197 4.1: waNIIARIMNTIUUURUAadlasltinay MWR/SPT

5ol Can ESTy, | MWRy, | SPTy | Vi 0. | cmazt
1 | {O11,021,051} | (0,0,0) | (9,10,7) | (3,3,4) | (3, ?, Z) O 3
2 {011,022,031} | (3,3,0) - - ) Os1 4
3 | {011,005} | 3,3.4) | (9.7,5) | 3,3,-) | (3, g ) lou| 6
4 {012,022,032} | (6,3,6) - _ i} Oss 6
5 | {O19,003,04) | (6,6,6) | (6,4.3) | 3,4.2) | 1, g) 0w | 9
6 | {013,023,03} | (9,9,6) - - ; Om | 9
7 {013,0323,033} | (9,9,8) - - ) Oss 9
8 {013,043} (9,9) (3,4) (3,4) (1,1) 013 13
) {023} (9) - - - Oy | 13
10 0 - - - - - 13
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ABNITAUNIUUUNIY

fnSUNITNUYnIN1TIAAITINITREAUUAINES

a a

FBNIAUMIMUUMY (Tabu search method) Wu3FTaRNUszLAnnISAUMIAT-
MoULRNIEN (Local search) Fagniauelag Glover (1986) [15] uazgnlimsausndmsu
NILNUQIN1T9AAITNNTHAALUUAINEASTAE Taillard (1994) [16] 93AUsZNOUVDS

Basrumuuunydmsutym JSSP wutesnilu 6 esdusenau Tnededaaniu

(%

39899 Zhang hazAe [3] waz Geyik wag Cedimoglu [4] it
1) nawpaeJulul@Sudu (Initial feasible solution)
2) lassasnsusnalndifes (Neighborhood structure)
3) mamamalaaglndlfss (Move evaluation)
4) 9181151y (Tabu list)
5) MadennalaylnalAs (Move selection)

6) NeutdMSUNYANITYINIUY (Terminal criterion)

A Y v L3 :j aa vV Vo dy o
L‘WE]I‘WLGU'ﬂF\]E]\‘iﬂUSSﬂE}‘U"UENGUuG]EJ‘L!’Jﬁﬂ’ﬁV’WUﬁWLLUUV]’]‘L{JJI@Q']EJSUU m%m{]ﬁym

JSSP 21n#19e1991 1 u1luseneaunisasune

5.1 wanasilululdEudy (Initial feasible solution)

TUNBUITNMIAUMLUUNIYRDINIINT N G () WielfilunawmasmdululaEusiu

(Initial feasible solution) %’%aﬁ]uwamammé‘mﬁuﬁ (Seed solution) ¥9I50UN 1 1

1 A

N3 G(m) N 7 = (..., Tp) BAUNTINAIAUAIINERTULARZLATOIENNT WaZAIUA

a =

Trawaauluvesraaendululasuruduaiueaudunangainuluvuel (ngld

q

(%

o aw v a o A & va v Y aa
fUaneud Cmax*) I@EN']U']?]EJV@WEJQU‘UUEJ?Jﬂ?'NNaLQ@EJV]L"LJUI‘JL@Liilmu@nﬁnﬁﬂgﬂqi
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Y v

31891 (Dispatching rules method) Wagdgdy (Random method) Msln15a519978
TWeuRemMsduadunsnanvedlailasduluusdaziasesing lnenldviilins vl G(r)
UTENOUAILINTT
dwsunisaiwamasndululasuduiieiBngnsinenuaansadnenldannis
IARIR1T19UUUBUALEE (Nondelay scheduling scheme method) Tuuni 4 &wanns
I9n1519903 IR ULNaUAREdmT Uy JSSP vesiiegei 1 leagulily
Feg 199 3 11 24 9199 m = ((Oa1, 011, Osa), (Os1, O12, O23), (Oaa, Os3, O13))
Y A & va v oo I w =~ ! v & aa Y
nsldranas MdululaBudunuandaiuasiinasdonadns o935 N AUNIKUY
i 3 A & ya v o i U aAa a =~ & v i
my egulinny nawmagiduldlaSudunuandraiuildnsnaiiesdntessiaamunin

YaNaaNs lagausafansaulaannund 8 Tukda 8.3 nsUSeuisuUseansnw

A & ya v aa | aa v
SUENNaLQ@EJV]LUu11J1@Limmu%ﬂmam@aﬁﬂu%qLL‘U‘Uwqy

5.2 lassassusnalnaiAes (Neighborhood structure)

anudlinsm G(r) Junawaswdanug 18 ¢ = (¢, ..., ) Wudduves

’s

lawaistuiieguudunaingaveains i G(r) waiisnisaiwaaglnalAgaiiauslag

Van Laarhoven waganlg [17] @mnsasduiglansil

Y a (3

onaan ¢ aseuaen (Block) laegnetios 1 uden Aviualilollolsdu & uay
cr, W Tuda o loedl ¢ way o, Julawestuiiegluvdendeatiu dmsuue i

(1,2,...,5-1} Fmwnennu o uag o, , Wulawesdungndatvinaulueiesdng

= 1 ¥

3eREIM dund ¢ wez ¢, Wulawesdungndudvihauluniosding M, dmsu

Y

UN ko€ {1,2,...,m} lnefiwnvedlawastuigndudnviamluiniesdng M, fe

My = {0%,....08 } wazdlasunsuanvesleasduluiniesdng M, Mwvun Ag

1Y '
v v ]

me = (0F,...,0% ) dle my, wiudnuiulailesduiauaignadadniauluaiesdns

» Y my

My, uag 0 (5 € {1,...,m}) unulowaisduigndsdvinuluniesdng s, Oy
iUl j
wlanilleastu of = 08 uay of,, = 0%, dwmiuuej e {1,2,...,my, — 1}

NaNAe m, = (0F,..., F,clyy, ..., 08 ) ummsaduwaeaslndifigafanisaduasiy
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nsuanvetloontu o way o, ludad o, Jezlinamaslndidesainaidunisnde

¥
v A a c v

vodloweistueadl (0%,...,cf,, ..., 08 ) Banadaliinsiigaduadly [17] 91 013
aaumumdsnsnan i linsaadsivesnamaslndidsaiansandunamas My
LUld1e (Infeasible schedule solution) nsaaulatUolsdu ¢ uaz iy mdululalu

wiazudenuandlugun 5.1

UM 5.1: wellansasnamaglndifisdlny Van Laarhoven Wagagy [17]

¥ Y
%

MatWIT809 Matsuo wavany [18] asunisaduddunisndnveslaiUaisdu
u waz v glag Negluvdendeaiu el u Tawunew o 1 mnmsaduledasdu
u Uag v Waenndesiuleuly
i) u \Wulawesduddiuusnvesuden was v Wiluloweasdudidugnrneves
[ =
Uien 5o
i) u Lidulowestudwuusnvesuden way v Wulawesduddugavineves
Ufion 138
< ¥ o v < ¥ o w v [ = [y
iii) u WWulailaisdudiduusn wag v Lulawastuddugavinevesudonie i

LAANNAALUUYDINTINALAAIINASUAIAUNISHANVDI LD LUBISTU w tay v Az lUties

nIANNAALUUYDINTIN G ()

Nowicki Wa¢ Smutnicki [20], Balas e Vazacopoulos [21] Wa¢ Zhang Wag

I

Az [3] Inauaweidanisainaaslnalfssnlasuniseensuantnideduegienn

(%

Tnga1usaasulelanall



28

UM 5.2: wellamsasramaglndifedlag Nowicki kag Smutnicki [20]

Nowicki tag Smutnicki [20] Iausimatianisairamataaslnalfes lnenisadu
fuviisasslowelsdu u uay v gla lned
o u Uaz v Wuasdlowestuusniogluvdeaiedu Tnofl u £ of nie
o u Uaz v Wuasslowelsdugavnefiegluvdoaiieniu lned v £ ¢

wadan1sasawandly JUN 5.2

'
=

wonanil Nowicki Wag Smutnick [20] lafgauan dwsunsml G(r) Muwa

&

waswaniug dwamaswdniudliaunsoaiwawaslndldeslaegds [20) wdrrua-
aulureins vl G(r) ssduamnawlunitesfianilululs vise Anumaudunmug

ﬂ?j A (Optimal makespan)

5UN 5.3: wellansasnaaglndifisslny Balas wag Vazacopoulos [21]

Balas ua¥ Vazacopoulos [21] lalausimatianisairsanaslndifssdsuanslily

sUa il 5.3 lnef
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o el tu u Weriuadn1nTaalsty v We u ey v @9nnandInu
Reuly i) wih 27 %39
o 1810LUaLTUY v MUMLAUINDUNTNLDLUBLSTU u WID u WAL v @BAAADINY

Feulw 1) wih 27

UM 5.4: wallamsaiunamaglndiAvday Zhang Lavauy (3]

Zhang Wazeaiz [3] Idausmeianisaiananaslndifesdeuanslilusuil 5.4
Tneil
o Srelowosdu u Wéunisdnanlewestu v dle « way v denrdasiu
Sewlw 1) wih 27 vide
o trelowosdu o Wsumisneunilowewsdy « Wle u uaz v denadasiv

Reuly i) ni 27

Manumaiadananlasunisiigaduain wedianisaiawaiaaslndifigaldvinly

nsmlpadsinvesnamaslndidsaiansaindunamasdululile (Infeasible solution)

Aa9E19 4. Amualing i G(r) 9ndgm JSSP lusednei 1 Wunawasiudaiug
Nr= ((O11, 021, O32), (012, O31, O23), (022, O3, Oss3)) 9zlenn ¢ = (O11, 012, O3,
O,3) Usenaumie 1 Uaen lauA B, = (O1s, Os1, Os3) WdIHaLaINAAL@1150@579

1AM 1UA15199 5.1
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Cﬂ. ¥ Y a
A15719% 5.1: nsaswanaglndifes

walansasewaaslnalfes u v faunsuanluusaziasasdnsvemanaslndifes

O12 | O3
O31 | O23

(011,021, 032), (031, 012, 023), (O22, 013, O33))
(011,021, 032), (012,023, 031), (O22, O23, O33))

Van Laarhoven wagang [17]

Balas llay VaZ&COpOUlOS [21] O12 031 (01170217032 s 0317 0127 023)7 022,013,033 )

( ) ( ( )
( ) ( ( )
Nowicki 4ay Smutnicki [20] | O12 | Os1 | ((O11,021,032), (031,012, O23), (Oa2, O13, Os3))
( ) ( ( )
( ) ( ( )

Zhang wagAMe [3] O12 | O31 | ((O11,021,032),(031,012,023), (022,013, 033))

[
[

p3AUsTNoUlATIas1IUIAlNALAYY (Neighborhood structure) H9NsWanay
MOUTTAUNIUUUNY INWATUUTEANTANVDINAGNSULAZIAINTUTEUIAHAVRITY

ad L L) = a b VY a
MOUIS 1Ay Zhang Wazany [3] IUSsuiisumaiianisastauaaaslndifssainuane

'
a o w 1

wiatiafidAy wuln watanisaitanaaslndifesley Zhang waveuz [3] wazlay
Balas 4ag Vazacopoulos [21] #Usz@nSnnlumunanmuainaans (Makspan) 93¢
a 1 dl 1 dl 2 o
N1sTNANRAEYeIALAaRUUYITyMININSE U (Benchmark) Algvinnsnaaey
Turaziealinnisasiwaaaslnalfedlae Nowicki ez Smutnicki [20] IUsz@nSaw

TuAunainsussananaanmstna1Useulanaugn I ALADY

5.3  msmawaeaglnalfes (Move evaluation)

=

1 Y = 3 o 1 Y Y & ¢
nsmenateasindfies 19nUseasaiioAnaeas ind s luldduinae

dmsudndennaleaslndifesniian (Best neighborhood solution)
5.3.1 nsmAnaeaglnalAuauag Taillard [16]

Taillard [16] l¥A1vauwnay (LB : Lower Bound) lunismainataaslng

& v A

a =% & aa a I3 va v v . .
LABN %QLﬂU')ﬁﬂquﬁ?ﬂLﬁjLLaglﬂ QQUL A3IMUAIUYUYDUVBDILIAN (Tlme CompleX1ty)

(%

Wiy O(1) laeiisn19maned

L% L4

nvuaddnwaldunsunism Ana e lnd e Nifinannisadule elstu u

=3 v 1% a 2/
WA v IMNHNALLAYLNANNUY G(7T) AIYNAUANITEIINUDY Van Laarhoven Way ALy

[

[17] Al
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ST WNUANNETIVBNAUNE1INARNIUA 0 Delvun a vi50 |P7(0,a)|

a

7 WIUANENIVBRFUNENTFANINUA o Dalvun * Y50 |P7(a, %)]
PJr wulawaistuieglunudednulowestu o lnef PJT dadunsuanly
uagludumiinouninleaiUaistu a (Job predecessor)

SJ7 unulewasdunieglunupeiiulewestu o laei SJT Idwunsnanly

[

uagluiummasainlaeaisdu a (Job successor)

al

PMr unulawesfuiigndativinuluieiesdng e fuloweistu o laed
PM7 fidvumsuanlundesinseglusumisneuntleweisdi a (Ma-
chine predecessor)

SMFT LmuiaLUaLﬁ%’uﬁgﬂdqLﬁé’J"wTNm&Lmﬂ'%aﬁﬂiLaaaﬁuiaLﬂaLi%’u a e SMT
ﬁé’wéﬁ’ummﬁmiuLﬂéaﬁmagiuﬁ%mﬁwé’qmﬂiaLUaLi%’u a (Machine

successor )

p(0y;) D NAMATONT w(0y;) THvinaulailestu O,

WAIAYOUAEN (LB : Lower Bound) UasnalaaylnalAgse

LB = max{s, +q,,s, + ¢,}

s, = max{shy; + p(PM]), 5T, + p(PJ])}
s = max{s, + p(v), SpJr +p(PJ])}
q,, = max{ gz, 457 } + p(u)

¢, = max{q,, ¢5,;- } + p(v)

5.3.2 nMsmANaaglnalAuIvas Balas wag Vazacopoulos [21]

Balas ua¥ Vazacopoulos [21] lalaueisnismen %ﬂlﬁﬁ@ﬁ]ﬂué]’fhﬁﬂ’ﬂu%%@u

28391381 (Time complexity) WU O(Q) e Q Aeduaulelaistuluuden (Blocks)

N5u970 v W v Inei5n151U8s Balas Way Vazacopoulos 31 dufeefua s™ Lag

¢F WUREIAUTTURY Taillard A9UU V9EDIITNITALTIINITAIUIUAT 57 LAY ¢F VO3
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Naaganiugluyneg 58U 969U Ten Eikelder wazanz 23] lilausdunauis

bow-tie LOYIWAANATTUNITAINAT 5T WaY ¢F TuufayIaU

1 I Qd‘ﬁ'\lvu a

YaNNT NsrANateaslnatAssme A A awl uidusnd SUANU R

a 1

Weosnvilnlanadwsnduszansam uwsagldnalunismeanazasudienn Taevialy
NI AN AMUEUFDUTDIIANNIAU O(0) W o A U UTDLUBLTTUTRUNA VD

Y (0 = 321, n) Tae Nowicki Wag Smutnicki [11] lAEUOITNITAIUIMAILA-

¥ ! U 4

awdundwanalumsiwinas uwaylafigaduamniianududouvenal wiriu
O(max{3"  logn;, 37, logmy}) W9 n; wag my ABIIUIULDIUBLITUNINLATDS
AU (0= 1,...,n) LALATONNT M, (k= 1,...,m) MUa1HU 9919821080 UD

AsAunerawluilaesu1e A luund 6

54 9181191y (Tabu list)

[

FunauITnsAuMLUUMYan v NM5InURINIuIUTeU (Tteration) M-
wunbd Tuusazseudunauisazainawaslndifisaannamaswdniugvessoutiue
wazidonnawaslndifAesffian (Best neighborhood solution) ieldidunataaeiuae-

Wugvesseuinly FatuneuidasilemaundundennanaglnalAeningidonua i

[
v 6 (% a ! o

WWunamaswaniussnase nsalainanenavinlidunsulsliaiuisasuninataaslng

a d' d‘ 1 dy 14 1 = 5 aq 1 U % o d' d‘
Aesduaguan99Tille nanfe Tunesudsaneyluiudnneumunzauiane
(Local optimum) feiu iievidnidesnsanegluiudn s19n15m1y (Tabu list) 39gn

vy X A qva o A Y o aAad
aﬁ'NGU‘LlLW@ELGULUULﬂMGVﬂUﬂ'ﬁﬂWLa@ﬂNaLQaﬂiﬂaLﬂﬁJﬂ‘V]ﬂwaﬂ

9

. < Y 1 A a = 1
578M5M1Y (Tabu list) {Wulwns1ensvesmuUsuNegunilnaliganasnants
wandgansanaglududn mniiarsaaniznisasiraeaglngfesmenaiinues

Van Laarhoven WagAg [17] %39 Nowicki tag Smutnicki [20] l5aganunsaesuigla

(% [

Al watnaslnalAenaseannsaausLslolastu « wag v (Funf u Ja1dunis

a 1 1% a a a 1% = <
NARNDU v) LA1ZNAINNITIUASUNANNUDUAURON (u,v) WU (v,u) VUNALRAE

[

I3 ] ) N U A ° ) = & Y Y
AN NUTUBITDUUU @QE‘U‘V] 5.5 UUABD NINNINNTARU (uu) aﬂﬂi\‘iLLa’JﬁlﬂﬁwaLaaﬁl

¥
[ Y] =

Aatiy Falimsiiiuiduiey (u,v) lusienisny eldnsiaaeunawaslngd

v

4
]

3 1
ARG
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a s Y} & a A & Y ¢
WALIVIATININANTERU (v, u) WU (u,v) LLawaﬂLammiLaaﬂwamaaf[.ﬂamm@mmw

9199 lidunawisanagluiudn

l
=

5U% 5.5: walaglndlAgefiinannsaduiumislawelsdu v uag v

31stiﬁmpJﬁmmmm’ma;/m'mm’; (LTL : Length of Tabu List) I@mmmm’mq
Auansafuiidvswaienunmvessadns nsidenanugivanzauiiniudidny o
NnvnemInyianugtiesiiuluenaazsiilemesonisndnidestusin uagmn
fimugunifulufagdanasianisidenuanaswaniugluusassou Taillard [16] 10
Avualilunng 15 50U BaeagesonsmyIzgniasulnonisduaduiuis
51 8 1 14 UaraINN1INARBIY8Y Geyik waz Cedimoglu [4] WU VUIAAINY
voss1enmamyTivnzandwiuiymiimlewentuimunlaiiu 450 e fe 12

Yz tunouIs Buduisnvosmensmyazduisning uwarluuias souiduidou

(u,v) gniinlusensny aiansadudenluwn enmsmyiduauunnd

1A

YAANNNAMUALY wdudutenlusignsmyiinNignlzgnaueen

9 Y

5.5 msaennataaglnatAgs (Move selection)

msdenuamagindifes (Move selection) WWuesdusznauifenfunisdndenta
\aaeln&lAesiffan (Best neighborhood solution) ielHiunainasmdniugluseu
falu TuinendnusiinazesuemadnidonuamasindiAssfifinufiigadenislia
wagkUuiluAUsediu (Evaluate value) wazfiansanianiznisasnnataaglndifos

AewAlATeY Van Laarhoven WagAuy [17] 58 Nowicki hay Smutnicki [20]
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<

Tinsm G(r) Wunawaswaniuguesseuagiu Niinawaslndifesdnuau |

< ! aa

i oA G(rh),. ., G(r!) wagli Cmaz* Wurweauluiangainuludagtu ud

(%

nsemdenuanaslnalfseinfaniidunoy fai

q

dusunataaslnalAes G(i) e (G(rY),...,G()) e ie {x,... )

aaa

o NIUNTUN G(i) NiANUAaLUULDENI Cmaz*

= aa

- Wan G(i) yd '7LmaLLUuuawamﬂuwaLaasﬂﬂamm ANgn
o n3AlA G(i) Afifnunauutiosndn Cmaz
Y . A a v oa v oA <
- UUN G(7) MAAIINNITAIUNANNUDILFULYDU (u,v) WU (v, u) kA

dueu (v,u) Meglusemaniy @un G6) Aliduny) waden

) 7
fiign

q

G(i) Maeawwiesigafunaasindides
- dmn G(i) MAnanmsaduiiansvesdudon (u, v) Wy (v, u) wazidu

o (v, u) agﬂuﬁ']amimu (mn G(i) Li‘ﬁJumuu) wdnsiden G(i) \u
wawaaslndlfesiivian fsdelud

i 1 den G(i) ﬁwhlmawuﬁaaﬁqm

7 2 180N G(i) lnensd

B9 3 aULé’uL%auﬁgmmimwmﬁmg wauden G(i) 7

AnaLuosTian
B 4 a°uLﬁuﬁamﬂgwmhmamﬁmg 'ﬁmﬂg\‘iﬁmummmmmqﬁum

eIy §10198 MruAINNITUALTIIUUAAYEE

anuInuukaRaglnatfgennuluv izl

5.6  NIEMIUAYANI5TIN9IU (Terminal criterion)

RoulunIveANISYINUYDITUABUTT Laln

o JUnDUITINYAYINIUTBUTEINANAATUANTIIUTBUTILANUALY

o TupWIBIznEAvhulenawasaniugluvaztuliausoaimainas

TnalAeala
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b2
U

o TupBUITITVEATINNUTENUANUAALUUTRENIMTBLINAUA LAY WY
finmualy
3 ad o = J I 1% 1 1% 1
o JunoUIBINYAIUTEUSEINANARBLUBN & SoU uddllanunsoAUNUA
WAALUUAANINAN (Wodin1sivunal k)

Tnefidoulvnisuganisinanuliddndudeddvnnsd

HatunauIsn1sAumwuumydmsuwideym JSSP uanalilugua 5.6 wazsia

Wiy (Pseudo Code) vastumawismsaumuuniy nesuieliluidesdesdinly

5.7 SWeENYRITUABUITNITAUNILUUNIY

Step 1. Initialization
- Generate an initial solution as a seed solution G, store it as the best
solution G*.
- Set the makespan value of G* = Mg-.
- Set the number of iterations = I,,,,, and [ = 1.
- Set the length of tabu list = LTL
- Set the number of arcs of tabu list = T'L and the tabu list is an
empty set.
Step 2. Termination
o If, [ < 1,4 g0 to Step 3.
e Else, stop.
Step 3. Generation
- Generate i neighborhood solution N;(b, a) with swapping operations a
and b of GG, for all posible operations a and b.
- Set the set of neighborhood solutions = NBH and VN;(b,a) € NBH.
Step 4. Evaluation
- Calculate the makespan of neighborhood solutions in NBH.

- Set the makespan value of N;(b,a) = My;,.
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Step 5. Selection
o If there is N;(b, a) which My, < Mg-.
- Store Nj(b,a) which My, = min{My, : N;(b,a) € NBH}, update
Nj(b,a) as G* and Mg- = My;.
e Else,
e If, there exists N;(b, a) which (b, a) is not in tabu list.
- Store N;(b, a) which My, = min{My, : N;(b,a) € NBH, (b, a) is
not in tabu list.}.
e Else,
- Store one N;(b,a) which My, = min{My, : N;(b,a) € NBH}.
Step 6. Updating the tabu list
- Add arc (a,b) of N;(b,a) as a new list entry of the tabu list.
o If, TL > LTL.
- Remove the oldest list entry from the tabu list.

- Return to Step 2.



3UN 5.6: {9910 (Flowchart) v839umawisnisaumuuumydmiuundeymn JSSP
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Faa8ne 5. msuAtlymdaedunerIsnisaumuuunIyvestiym JSSP 9mnia0e197 1
smualins G(r) = (V,C U B(x)) Wunawaeidululdisudu lnefl » =
((Oa1, 011, O33), (012, Og3, O31), (Oaz, Or3, O33)) 281611 Cmaz* = 20 uagltinadla
299 Nowicki hag Smutnicki [20] lun1saianaaglnaifes lngivuasenisniyll
YUINANUIAY 4 LLasﬁi‘?umau‘i‘%ﬁ]wqmv‘f’mwﬁaﬂszmamamu 7 5904
Funoumsuidamuandlunised 5.2
o odul 1 : uanssouRlUsunsIAEsYinuee
o AOAY 2 : uanduTenvemaasindfssTiinanMsaduiATng
duiBeuveamalansiudniug
o AOAUY 3 : uAnALLAALULTBIAazHaRat Nl Tidanndeaiu

AuusveINaaslnalAgIaInAaaul 2

' '
= a

o ABEWY 4 : uARUFUTRNTINLALTUTIBAITNY

o ABEWY 5 : WAAITIENTNIYNERINTRILE LT UUsARE TOULA?

M19197 5.2: MsuAUeyn JSSP meIsmsAumwuumy

soUfl nawmaelndifes AnUAALUY Wuideu swmsmyvdaiisduden
1 (011, O21), (O23,012), (031, O23) 20,20, 17" (Oz23,031) ((O23,031))
2 (011,021), (031, O12), (023, O31) 14*,17, 201 (021,011) | ((O21,011),(023,031))
((012,031), (021, O11),
3 (031, 012),(023,031) 134+, 207 (012,031)
(Oz23,031))
((013,033), (012, 031),
4 (O21,011), (013,022), (033, 013) 13%,17,13* (013, 033)

021,011), (023,031)
(O22,033), (013, 033),

)
)
)
012, 031),(021,011))
)
)
)
)

5 (O21,011), (033,022), (013, 033) 13f,16*, 13" (O22,033)

(021, 032), (022, O33),
013, 033), (012,031)
(Os32,021), (021, 032),
(O22,033), (013, 033)

6 (O21,011), (032,021), (022, 033) 16f,16*, 13" (021, 032)

(
(
(
(
(
(

7 (021, 032) 161+ (O32,021)

* fonaatlndifssiidonlunaaasindlfeafiafign (Best neighborhood solution)
1 Fenamaglndifssiifidnunawlutosianiiny

t fenawmaslndifssfidudesglusenisny (Tabu list)
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nN15IAINaLRaslnatAeI Vg

NOWICKI uwag SMUTNICKI

Tut 2005 Nowicki g Smutnicki [11] liniausisnmsmamanaslnalfesnig
Aaauly eaunsnosunelaeBuannsiirundadnuaine fal
duiunaasaniug G(r) lag Amueli = waz y Wulewesdulay vudu
MG ¢ war (z,y) € E(r) i G(7) awdunanaslndifseiadreannisadu
FLAUIYOY = LT y 5uq
AUl
PJr LmuiaLU@Lﬁ%’uﬁagﬂumuLﬁmﬁ’ﬂaLﬂ@Li%’u a Toed PJT fidduns
anluueglusiurdsneuvtleweastu o
SJr LmuiaL‘an%’uﬁagﬂumuﬁmﬁ’ﬂaLUaLﬁ%’u a Ynefl SJT Tddunis
nanluaieglumuvrdmaminlaeastu
PM7 wnleweistuiigndnivhauluiiesdnsieaiuleweisdu o Tne
i PM7 fiddumsuanluesesinseglusumisieuntileweistu o

SMT wnlawaistungndadvinnuluesesdnsiferivlaasdu o lned

SMT fasunsudntuaesdnsegludunimdninleilaisty a

6.1 N15AUIU Cmax(T) VaINTN G(7)

H9e1nns I G(7) RaFanNMITARUANIALS = kag y UNAMUNITNER 7 vl
1071 N9 G(7) @onAdeIfuNTAuLEURDL (Arcs) UIMEULAZIANEUTDLUEUUY

N3N G(7)
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6.1.1 AISAALAZINNLEUIDY

nsanuatiuduTeNvesns i G(r) Weliianamaslnaldss G(r) wusladu

[

4 N56) At

nselNl 1 : ondinsleidaistu PMT wag SMT Tunswl G(r) umagauiduides
(PMF, ), (z,y) ude (y, SMT) Feoiduussduns uagiisidudon (PMT,y), (v, )

v !
S o a ]

ey (z, SMT) Fapprdulseiinity muiuanduzui 6.1

JUN 6.1: nsanuaziid@uonsaAlNTV PMT uay SMT Tunswl G(r)

nselN 2 - aillewdeistu PMT uslslll SMT Tuns il G(r) umazauiduide

(PMT, 2) Waz (z,y) TAsiduUszauns waziaudulion (PMT,y) uag (v, z) 83p0

v !
a o a a

WuUsEAnRY auikansluui 6.2

JUN 6.2: nsanuaziilduweunsalnd PMT usiladll SMT lunsl G(n)



41

nseldl 3 ldilleweistu PMT uill SMT Tuns i G(r) udvzauiduitey

=

(z,y) wag (y, SMT) Bafoidulszduns wazidudeu (v, z) wae (z, SMT) Fafie

uUsEAUIRY muikanslugun 6.3

JUN 6.3: NMsaauaziiud@u@eunsalnlldll PMT usill SMT lunswl G(r)

nsaifl 4« liiivelewestu PMT uar SMT Tunsl G(r) umavauldy

WU (z,y) PIPDLEUUTZALAY Laglaldudon (y, z) TAIEUUTEUIRE AuLans

JUN 6.4: Msaauaziild@u@eunsalliiing PMT uay SMT lunswl G(r)
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6.1.2 gAIN15AIUIN Cmaz(7) V@9 Nowicki WAz Smutnicki [11]

Yo 6.1. (dunN P{uvy, vy, ..., 0}
fwuali k € Nk < 042 waw v; € OU{0, %) tneil v, # v; Vi, j € {1,... .k}
EUne Plog, v, . .., v} @nansaflenulalaewus v, sondu 2 nsdl Fai
nsal 1) o v, = % 1dunng P{vy,va, ..., 0p} A9 L@UN 0 —09— ... —up,
NSl 2) o o, £ % 1w P{vy, va, ..., 0} AD WEUNN 01— 10— ... —0—

1A8ARUALRAINENIVOUEUNIS Ploy, v, ..., v} AD

‘P{’Ul,vg, R ,’Uk}’ = p(?}l) +p(1}2> + ... +p(Uk)

v aa v A ~ N
N9 L5198 UTUNTANEUNG P{o, v} 1089 v = 0 Wag vy = # Llia9

PnlifEune P{0, %} Tunswaadsiin O

o o [ LY o 1 Y v a
dmsunaagudaiiug G(r) nMmua = wag y \ulaiastulag vudunidings
T UaY (z,y) € E(r) Wandun1a P{vy, vy, ..., vp} 09 vuns vl G(r) anwnsauusla
Ju 2 nqu e
v A = | P |
o UMY P{ug, v, ..., v} NHUA 2 %38 y Usenauag uuidunieednd
Uoe 1 1A

o UM P{uy, vy, ..., v} NEINWUA = Uag y Usenauaguudums

Py(x V y) \Dusmmueadums Plug, v, ..., 0} wevmavunsw G(r) il
un o vise y Usenaveguuidunvegiades 1 Tnug

P,z A7) \Husmmveaduma Plor, v, ..., v} novmauuns G(r) Al
HAuA = waz y UseNauag uudun g

P (T A7) Huenueaduna Ploy, v, ..., v} fevmauunsdl G(r) Al
HAnuA = waz y UsENouag uLdunN g

P(T Ay) \Wuenuoudun1s P{vy, vs, ..., v} HamuauunI G(m) filaid

Iua 2 uill y Usznauaguuldunia
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Po@)  Humnueaduna Plus, v, ... v} semuauuns G(r) Al
WU @ Usenaueguuidun
D[Q] Wuanusnvesdumsiisniaaluen Q
desnidunsingnuesns G(r) Aelduma Pluy, vy, ..., v} fioniianly

WA Pz V y) w8 Po(T A7) Ry
Cmaz (1) = max{ D[P, (z V y)], D|P(T A7)]} (6.1)

AMUFUNUSIININ Py (z V y) wae Pr(z V)

Nowicki Wag Smutnicki [11] a5Ul491 P,z AG) = P.(Z A7) Teanunsotnse
MNNSET 1 89 4 vewhtedes 6.1.1 Tngluiidezesuiaawmznsdldl 1 dwnsddus
anunsnesuglaluintue Ay

N3N 1 Wefinnsangun 6.1 Wnensdnduwennldiivisluue o uay y Useneau

'
IS U a

aguuLdUNNg Vi Alns N Py (z vV y) wae Po(z V y) Alanwaediguil 6.5 Sz
1 dumaluen Pz A7) awdudumslag lunswl (n) uwag dunaluen P (T A7)

agtfudunalag Tunsl (v)

3UN 6.5: (n) anwazIoudunISlues P (T A7)

() dnwazvudunsluen P (T A7)

33U (N) way (V) veIgUN 6.5 Alidn adUN1 o € Pr(T A7) Waaldun

V'€ PA(TAT) Woy OEUNN 0" € PA(T AT) Waldune o’ € P(T A ) M
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PZAY) = P.(Z A7) 97l
D[Pr(z AY)] = D[P (T A )]
wazaglainaunis (6.1) amnsausuladu
Cmaz(r) = max{D[P(z V y)], D[P-(T A7)]} (6.2)

AMUFUNUSIININ P, (T A y) wag Po(z V)

Nowicki Wag Smutnicki wenenuusuaunis (6.2) tinatedu

Cmax(t) =max{D[P.(z V y)], D[P:(Z)]} (6.3)

v
v A

TneEunsRaNsaneUdNRuSIEnInaen Po(T A y) wag P (z Vy) fail

SmuAliEUING u € Py(7 Ay) wihazuansindumns « Taq ivseneudelvun
F149) mimumﬁag}umé’uma u %L“fJuLé’umqﬁagﬂu Pr(xVy) tifle o € Po(zVy)
Tneuvsnsinseioonidu 2 nsdl il

o n3dTlTTvun SMT DYUUHUN u € Pr(T Ay)

o N3EATTUA SMT ogUULEUN u € Pr(T A y)

Ty azsnisfiansaniamznsdl 1 vesdedey 6.1.1 dunsdlidug awnse
asuelaluinueafeniu

nsditlifivun SMT aguudunia u

Lﬁaﬁmﬁmgﬂﬁ 6.1) sranusasanadumeidululEmunves P.(T ANy) ko
Po(x v y) flifilvun SMT Lﬂuﬁauﬂﬁzﬂauﬁmugﬂﬁ 6.6 Feaziituin dundluiee
P.(T A y) asiludunislag Tunsml () Gumgﬂﬁ 6.6 waz w@usluws P (z Vy) 9%
Judumslag Tunsw () Guaqgﬂﬁ 6.6

SN u € Po(T A y) wdhaeiidune o Uszneuseluuasiieg vnluuai

BEYUUAUNI u 10e#l o' € P (2 V y)



45

JUN 6.6: (n) anwauzvaudumsluem Pr (T A y) dmiunstlinlidll SMT eguu u

(v) anwauzveadundluen Pr(z v y) dwiunsdlnlid SMT eguu u

nsdiiilyun SMT aguuduna u

e SMT ogUUEUN u € Po(T A y) WA u dilvua SMT Jududszneu
wag v \uaun@naes Pr(z A y) Sanway fansl (n) Guaqgﬂﬁ 6.7 drdunislag Tu
wn P (a v y) asdudumalag Tunsl (v) vee3ui 6.7 Ssazansnsanoaiiulddnay
Fans@fkLINT1 S1EUNN u € Py (7 A y) wdhngiidunie o fivszneudielnunsngg

NNIAUATDYUUEUN u lae?l o € P(z V y)

JUN 6.7: (n) anwaizvaudumsluem Pr (T A y) dwiunsdlind SMT eguu u
(v) dnwuyvesdumdlumn P-(z v y) dmiunsiliidl SMT aguu u

(%

PNNSRTUTIERINTE AglARUFURUSYRY Pp (T A y) wag P (z V y) Al
D[P:(Z Ny)] < D[P (z Vy)]

AaL dunTs (6.2) anunsauiulaluanns (6.3) wesann
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Cmax (1) =max{D[P.(x Vy)], D[P.(T AN)|}
=max{D[P:(z V y)], D[P:(T AY)], D[Px(T Ay)]}

=max{D[P.(z Vy)], D[P:(Z)]}

6.2 N1SANUIUAT D[P, (z V y)| wag D[P (T)]
6.2.1 A1 D[P (zV y)]

NUITHVOY Taillard [16] lalansinA1veuwnas (LB) Windu D[P (z V y)]
wazNISAUIMLAMNTUEIUTDIAT (Time complexity) Wiy O(1) @WNUITeUDY

[y

Nowicki wag Smutnicki [11] duladngUaunisvesrmveunaslval Inelddydnual
LBT = D[P.(z V y)] fiall

LB = max{A + gy, max{A, 15} + ple) + max{alyp i)} (64)

We A = max{r}r;Jg, T%Mg} +p(y)
rr = |[P™(0,a)| + p(a)
qQq = ’P7r<a7 >T<>|

Tuvhussdertunums e esuielumds neuntnd N1sesu1edauns 6.4 9
PIMNIFNINTUINTUN 1 - 4 V999U9808 6.1.1 1A8ALINITNANTUNRNILATN 1 du

a a o a ¥
NTEUDU mmmaﬁma"lﬁﬂumumLma’mu
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JUT 6.8: nymluansiumiavedlnuaiinertesiuldunieiisiiu z vie y

msfn DIP,(z V y)] aggnuusnisiiansanesnidu 3 dw tnelugun 6.8 @

(%

AONTAIN 1 UsiaUadoy 6.1.1 Al
o Wi D[P, (z vV 7)] wiuanuenivaddun1enengaluwnvasdun1aniluug o

wagliilvun y Usenaveguuduniweansl G(r) avledn

D[PT(x \ g)] = rng —|—p(x) + max{qg’Jga ng;}

o i D[P.(7 V y)] wWnuUANE1IvRAEUNT8INE0 lunvaadun1eiillvug v

waghiilvun 2 Usenauaguudunieuaansm G(r) aglai

DIP(Z V y)] = max{rp . 7parz } + 1Y) + 455

= A+ qu;f

o I D[P, (x A y)] WuAMNe1Iv0dun1agIfignluenvasdunianinimug

x 4ay y Usenaveguuduniwensml G(r) avledn

D[P (z Ny)] = max{r};(}p T?M;g} +p(y) + p(z) + maX{qg‘J§7 ng;f}

= A +p(z) + maX{qu];, ng;}
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D[P (x v y)| = max{D[P-(x vV y), D[P-(T Vy)], D[P-(x A y)]}

=max{A + g5y, max{A, rp ;- } + p(x) + max{q5y, a5pz

wena Nt [11] WG 01 D[P, (2 Vy)] > Cmaz(r) W3 Cmaz(t) = D[P (xV
y)] MUl
Po(z)  Duwevendums Ployv,. .. v} vevuavunsm G(r) 9id
Iiua 2z Usenausguiiaung
Po@)  Huwmueadunia Plos, v, ... v} Semuauuns G(r) Al
Wiua 2z Usenausguiiaung

D[] Wupruenvetdunsiienigaluwn Q

o nidums Ploy, v, .., v} 109 ﬁ‘lagjuuﬂﬁflw G(r) ansauustaidu 2
nay Ao
o U P{oy, vy, .. v} TlUA @ Uszneusguuldumis
(Wufte P{oi, s, ..., 0} € Po(2))
o N9 Plus, v, ... v} Tkiiviun o UsENauag uLEUNg
(Wufte P{oi,vs, ..., 0} € Po(T))
desnidumaingmueansml G(r) Ao U Ploy, v, ..., v} flnaign 2y

Lo idumadngfeglu P (z) 3o Pr(7) Aeiu

Cmazx(r) = max{ D[P, (z)], D[P:(Z)]}

> D[P(7)]

et & D[P, (z V y)] > Cmaz(m) Wad D[P, (x V y)] > D[P:(Z)]
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LaENAUNT (6.3) Vinlvazula

Cmax(7) = max{D[P.(x Vy)], D[P.(Z)]}

= D[P (zV y)] (6.5)

6.2.2 A1 D[P.(7)]

Weosannsiwian D[P,(7)] luaunis (6.3) fnnusndunazaeslifdeuves

~—

o w

aeulnlnlag (Topological order) &sanunsadisl

(%

il

e

e 6.2. ar9uinlnlad
dad F, = (Fo(1),..., Fr(0) vedlaesdusimunaluns G(x) = (V,C U
E(r)) Wagf o = 7 n; Wudriulnlnlad F, ves G(r) o
o (1) Julawewsdudwuil 1dle 1=1,....0
o f.(a) wnusumisvatlawewstu o lu F, (ufe a = F.(f.(a)))

o ST (a,b) € C U B(n) 18 a,b € O ud fr(a) < f.(b) O

wanINUAMSUNTIM G(7) 1asan
ri = |P7(0,a)| + p(a) uaz

@ = |P"(a, )]
iladulnlulad F, wdnsanansamen iy ) wae ¢f ;, Wangassieluil

oty = P70, B ()] 4+ p(Fe(D) = max{iFpz | rbarg Y+ p(FeD), T=1,....0 (66)

bbEYS

qgﬂ(l) = [P (Fr(I),%)| = max{qg]};wu)?qg]\i“ P+p(FR(I), I=o0,0—1,...,1 (6.7)

Fr(I)

NHIULYAR

1) Weiasan a Tewawsdu F, (1) dlidleweist PJE ;) 930 PME, ;) Ui
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7r = ™ APPSEY T __
ez, VRO TR AAwdu rr =0

2) Wiefinnsan a Tewewsdu Fi (1) dlsifllewaisdu SJ7L, ) 95 SME ;) win

IS

¥ = Y & Y S—
Gy, 190 Garg gAndu ¢ =0

mmuali F, \Wuasuininladvesnsm G(r) 78 z € O wagliduns P{oy, . ..,
o} Wudundlag Mduaandnues P(z) aglain
exFuy Vi=1,... k

o fr(vy) <...< fr(vg) W8

S @UNS Plog, ..oy I op = 0 W vy # % aziiaueniwingu
UM Plog, ... v}

@S P{oy, ..ot B £ 0 uay v = # fAnusmiii
EUN P{oy, ..., ve_1}

S @S P{oy, ..ot fio; = 0 uay v, = % wdanurwhiu

LEUN P{os, ..., vp_1}

WuAe D[P, ()] @w150ia1sanlannidunis Py, ... v} € Po(@) 9 vy # 0 Uaz

[
U o

ve # % Naflagylilan Mundsveddaosdu z luawulnlnlagazaiunsaunsnly
fundslasumtmdastoosdu 0 £ vy, ..., v £ et
NS 1 fo(0;) < frl2) < frlvyer) WO g€ {1,k — 1}
NSEIT 2 fo(vn) < fo(2)
NSEIA 3 ¢ fo(x) < fulwr)
Lﬁ']%ﬁ'wmﬁmﬁzﬁmmsmsuaqLé’uﬁmaﬁqmaqmasmaﬁ L‘ﬁ@ﬁ]%ﬁ?ﬂlﬂuqmi
dMIUN1I D[P (7)]
ARUALA
P, C P.(z) lagusiagtduniy P{uy, ..., v} € P, fdnwazsnTain 1
P, C P.(7) logusiaztduniy P{oy,..., v} € P fidnweasesansdl 2

P; C P.(T) lagusaztduniy P{uy, ..., v} € Py Hanuadzaanseln 3
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> dmSunsaa 1) muualiidunis P{oy, ..., o} ﬁLﬂHLﬁUV]NﬁS’]’JﬁEﬂ@IﬂM@ P,
o audl 35 (1< j < k) @ Folv)) < fu(@) < fr(vj1) I0e90

e AMUINININUA vy D9 v, WNAU re

o ANMUINMNALUA ;41 B vy, WU ¢f

o (v;,v;41) € CUE(m) ﬁﬂ’gﬂﬁ 6.9

gih'?i 6.9: L@UNN Plur, ..., up} 7 Ir(vj) < fr(2) < fr(vjt1) W82 (vj,vj41) € C U E(T)

S3eReaiaTane 7 + ¢f | dWSUNng § A (vj,050) € C U E(m) et

ANNENYBNdUsTETgaluen P Ao
D[P = RQ = max{r, +q; : fr(a) < fz(z) < fz(b),(a,b) e CUE(7)} (6.8)

delddydnwal RQ = D[P, a = v; ¥ag b = v, WUNUATIAA AUULLEUNIS

P{vl,...,vk}EPl

[

> dmsunsdl 2) wnvsnsiiansaneeniu 3 nsdldes ail
nIene 2.1) vy, L“f;JuIaLUaLi%uﬁﬁﬁ']éﬁ’ummﬁmiummﬁuﬁﬁuqmﬁw
nstiees 2.2) v, Wulewewtu PJT wie PMT
nsdlges 2.3) v, ldulewestundawumsnanlunubilvdwugaine wagll

Juns PJT wag PMT

AUR LA

v aa

Py C Po(T) loousiagtduniy P{uy, ..., v} € Pyy Nanuwauzasnsain 2.1

e

L% =

Pys C Po(T) lagusaztduniy P{uy, ..., vp} € Pos Hanuwadzaanseli 2.2

Py3 C Po(T) laousazlduniy P{uy, ..., v} € Pys danuwauzasnsain 2.3
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> dmsunsdin 2.1) Amualidung Ploy, ... v} iidudumaienigaluee P,
1nein

o ANUYNININUA v; D9 vg WA 1]

o v, Wulawoistuitawunsuanlunududdiugarine fasui 6.10

JUN 6.10: fr(vg) < fr(2) Uaz vy Wulowowsdui Aiddumssaatunududdugarie

Liﬁmmaa‘wmimm T dmIunng v, Pduloweastufiddsunisadlumudy
aAugaving & ety mmmfmaqLaummmnamslwﬁm Py, A®

D[Py,] =R

= max{r7 : f(a) < f»(2),a lewoistuifidwunmanlumududduaaine}  (6.9)

L4

delddudnual B = D[P, wae a = v, wnulvuafidulewesduiifiddunisnasly

uiluddvaaieuduns Ploy, ... v} € Py

> dwsunsdi 2.2) Amualidung Ploy, ..., v} Adwdunsioniianluwn P,
Tnen
o ANUYNINIUA v; B9 2 WU 77

e v, A9 PJT w50 PMT ﬁagﬂﬁ 6.11
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JUN 6.11: WU Ploy, ..., v} 91 v, = PJT %30 v, = PMT

\3eResinTandl 77 dwiunng v, A o = PJT %38 v, = PMT faiiu Ay

g1vesdunenanluen Py, Ao

D[Py = R = maX{rnggargM;g} (6.10)
delddaudnual R” = D[Py.)

> @USUNTAUYY 2.3) LdUNN Pluy, ..., v} € Pog 92idUny Py, ..., g,
wy, .. wey WO wy,. .. w, €V (g e N) iWudunmsluen P, Wio Py 3o Py, tU

A9 |P{v1,. .., o} < |P{v1,. .., 06,01, ..., wy}]| W7
D[Pg.g] S maX{D[Pl], D[PQAI], D[PQQ]} = maX{RQ, R/, R//}

AU 15192 llAuIANNEMYRLEUN1SlunS il

o [ o 1 a [ S v ‘:9‘,
> d@msunsal 3) wnuinisiansaneenidu 3 nsdidey fadl
nsdldoy 3.1) v Wulowssduniiawunsudntunuduaiduusn
= [ Y
nstlges 3.2) vy Wulaweowtu SJ7 wag SMT
nstlges 3.3) v; Miluleweasduniavunisuanluauldlydwuusn wagl

Juie SJT waz SMT

AvUR LA

P31 C P.(7) lapusaztduniy P{uy, ..., v} € Pyy danuwauzasnsain 3.1
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|
% aa

P35 C P, (7) lneusaztdun1s P{oy, ..., v} € Py, Hanuwazfansii 3.2

Ps5 C P(T) laousazlduniy P{uy, ..., v} € Pys Januwauzasnsain 3.3

> dmsunsfifl 3.1) Amualidung Ploy, ..., v} iildudumaienigaluee P,
1nai
o ANNYNIININAUA vy D vz WU ¢,

o v, Wulawaistuiiiasunsnaslusnudugsuusn AagUN 6.12

gll 6.12: fr(z) < frlv1) Wae vy Wulawesduiifidisunsadnlunududisuun

QJQI

Liwamaqwmim'}m rT @MUNNG vy Aduleweistuitdwuniswanlusnudu
Sruusn S mmanﬁumLaumwm’mqmiwﬁm Py, AB

D[P31] = Q'

= max{q : fx(z) < f»(b), b :Julowastuiidadunsudalunududduusn)  (6.11)

dleldidydnual @ = D[Ps1] uaz b =1, wiulusdulowesstudisidsunsnasly

nuiduauusnuiduns P{u, ..., v} € Py

> dmsunsfin 3.2) AmuelAdUNg Ploy, ... v} idudunmsiienigaluse P,
1ag?
o ANNYNIININAUA vy DY 2 WU ¢F

e v AD SJT %50 SMT é’fﬂgﬂﬁ 6.13



%)

gﬂ‘ﬁ 6.13: W&uUn1a Plur,...,op} 7l op = SJT vide v = SMT

15139ABINANTUAT ¢, ENFUNNY v 9 v = STT U v = SMT At A

g1IVDAHUNTYINaRl N Py, PB

D[P3,) = Q" = maX{qugv ngg} (6.12)
delddudnuwel Q" = D[Py

> @SUNTAUYDY 3.3) LdUNI P{uy, ..., v,} € Psg 92iduny Pluy, ...,
A I3 Y a = o A
U1,y Uk ) WB up, .. €V (LEN) Wudunaluwn P, 50 Py, M98 Py UUAD

\P{vy, ..., vp}] < |P{uy,... ,u v, ... 05} W&
D[P3.3] < maX{D[Pl], D[P3.1]7 D[P?,.z}} = maX{RQ, Ql7 Q”}

AU 15192 llAuINANNENMYRLEUN1SlunS il

INANNT (6.8), (6.9), (6.10), (6.11) Uag (6.12) 1azlladn

D[P,(Z)] = max{RQ, R', R",Q",Q"} (6.13)

1 d’
LA LUBNANN
o 15y < max{A, g, } +p(@) + max{qg,;, ¢Gary } < LBT

® rhyy <A< LBT
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ylAlan

R// S LBT

Y83}
® qgr < maX{qug, QZST*M;} <LB"
® Gonp =y
= p(y) + max{qx, g5y }
= max{p(y) + 455, P(Y) + d5prz }
< max{p(y) + a57, p(y) + p(x) + max{qg ;. 5ary }}

< LB"

P laAlaIn

Q/l S LBT

39l891 LBT = D[P:(zVy)] > max{R", Q"} wazdwaligunis (6.3) nareidu

Cmax(7) = max{D[P.(x V y)], D[P.(T)]}
= max{LB" max{RQ, R, R",Q,Q"}}

=max{LB", RQ,R,Q'}

WazaAINANNIT (6.5) 1 D[P, (xVy)] > Cmaz(r) wad Cmaz(t) = D[P, (zVy)]
flowan LBT = D[P, (z V y)] MU 01 LBT > Cmaz(n) wad Cmaz(r) = LB
At NMsAURALUUTRINAlNALAEY G(7) MeABU8s Nowicki Way Smutnick

[11] anansaazulamunguifewaluil
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neun 6.3. 7muali F, iluaisulninladvewamaguanig G(r) uasinaiaay
Inaife G(r) NasiuaaagnalAgsnIenI1saausIbBuea 19U TNAN Yol oIUaIs T «

uag y 109 vuaIUNTINAR T ke x,y € ¢ uag (z,y) € E(r) 9¢la9

4

LBT, 97 LBT > Cmax(r),
Cmax(T) = »
max{LB" , RQ,R,Q'}, n3alou9

U

Nowicki ka¢ Smutnick [11] aguanududauvesiatlunsmen Cmax(r) Al

e LBT fimududauveadnal widu O(1)

=

o R fipugudouresnal winiu O(n)
) 119 n ADTIUIUNUY

o Q' lAMUTULOUVDIIAT WU O(n

e RQ fimudutouainal Wiy O(max{> " logn;, Sop, logmy})
Farumen RQ 1nmsBmsAumuuuluw3 (Binary search)
finsanlnunglag fnansuderfurioinieadnaientu e n, unu
Srundewesduriomalunu J; wae m, wuswadlewesdusiomn
TuA30adng M,

At nMsmAadLlurswaaglndlfgsliaudugeuesa Wiy O(max

{3z logni, > 4L log my})
6.3 n1sUFuUTeEauInInlat A1 77 wagAn ¢ Wa a € O

TTUHURIVDINTEUIUNMIMIATIUFUR 6.14 1o 2 Ao Tuiunaaglndifes

¥
(Y

NuANgnasean G(r) Tuseunus waziunlumsmuiaauaduluyoing

Y
waglndifssazsiosadsdniulninlad SIuiaedom 7 waz ¢7 vINaARasIIAANU]

¥
v o w

Aty Tumne) 59U (Iterations) VITUNDWITNTAUMMUUNTY aRUIMINLAE @1 1]
a [ [ 1 a a o“:gl’ =

waz ¢7 dzdsunUadlumunamasudanugluwsiassou Tunwinerinusiisnassen

msmasulninlad A1 1T waz 7 v9eNaesudnuUeITeudalYI1 MIUTUUR

(Updating) angulnlulad a1 77 wag ¢7 Muaisu
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UM 6.14: wnuransmemalaaglndifisaras Nowicki Wag Smutnicki [11]

dwFunsusuussadulninlad Suandvuaddulninlad £, ves G(r) uaz
W 2 uaz y Wulowelsduuy ¢ way (z,y) € E(r) wnuamaslnaifes G(r) ﬁgﬂ
Fonlidunanasdsiusluseunmsdnadaly fafreanmsadudumis « wag y
VUSFUNSHAR 7 wdddulninlad £ adsldenn £ aedl

WS Fr = (Fr(1),..., Fx(0) aglanlewonstu = = F(f.(z)) wag y =

Y

Fofoy) W j = fule) waz k = fo(y) Wufo j < k awud Z = (E.()),...
Fo(k)) = (z,...,y) Judadvedawestuizunnlewestu « U y udmed 2/ Ju
dadfiinanmsdadduleweistuludad 2 Tnsdadwulileoistu = egludumis
neuntlawalstu y wagvinlvidas (Fo(1),..., Fx(j — 1), 2", Fx(k +1),..., Fx(0))
FusauTntnladvesns G(r) mntudund 27 Judadfiiinainmsadusums
Towestu z uag y vudad 2/ uaezlan F, = (F(1),...,F.(j — 1), 2", F.(k +

1),..., Fx(0)) Wudaulninladvesnanaslnalfss G(r)



59

dmiunsuiudsean «7 Wesnnidl (Fr(1),..., Fe(j — 1), 2, Fo(k + 1), ...,
F.(0)) Hudau Wnnladveans vl G(x) W 7 ludumiseslelonsdu » vuasiu
Wlnlad ndnfie j' = fr(x) aglein vy ) e I < j szlilpFunansenuainmisedy
sudslewewsdu » uag y Al 1g, ) = rf ;) Wo 1 < 1 < 5 dufe luusazseuis,
wUiulane 1y, ) e j' < I < o Fallanududouvesian (Time complexity)
Wiy O(o — 5 + 1) Tuvhusagafiudmiunsusulsedn ¢f Weldwulninlad £,
weatu Taeh fr(y) = j' + 1 9ld ¢F ;) = a5 ;) Wo 7/ + 2 < T < o glaleddu
HANsENUAINNTASUALLdlalUastY o ey y Al Tuwsagseusasuiulsaanis

G5 W0 1 < T < '+ 1 Bsdflanududouvosian whiu O(' + 1)



UNN 7

n1sUsudsImsmdnaaglnalagg

6

Tuineninustisaue msvfuup i msmeanunauluvesataaslndides 713
fugunaniimamensainaslndiAsswes Nowicki wag Smutnicki [11] Tnefi¥ag-
Uszasdifleannanmssiumaniueanly Saaunsnosungldsed

dusunaasaniug G(r) Tag Amueli « uag y Wulewawstule vudu-
93N ¢ war (z,y) € E(r) udr G(7) awdunamaglndifvafiadrennnisadu

FLUIYDY = Uag y ﬁ?w] 91Na@NN13 (6.3) Nowicki wag Smutnicki [11] agulaa
Cmaz(r) = max{D[P;(z V y)], D[P:(z)]}
uluAmendnusadull aglians
Cmax(r) = max{D[P}(z V y)], D[P;(7)]} (7.1)

ULNUENNIT (6.3) e
P2 V y) WIERUOUEUNIS Plor, v, ..., v} evmauunswl G(r) Aillvun
v vide y Ussneuaguuidunisegnetion 1 vun wazdivisliun 0 uag
& Usgnavueguudunng

P*(T) WIUSAU0REUNIS P{oy, vg, .. ., v} ARUAUUNTIN G () Nluidilnun o

Usenauaguudunie wagiivialyun 0 wag # Usenauaguulduns
D[] Wupruemvesdunsiiengaluwn Q

MIeBUIEaNNTT (6.3) waz (7.1) awnsaldsuil 6.1 - 6.4 Hwbivesdiunnle

= 1

WU AULANANVDIENNT (6.3) AU (7.1) F90gNNITNDIAVDILEUNIIA1Y Tu

Y

[
%

aun1s Inglwnveaduniemigg Tuaunis (7.1) asludumaveswaluannis (6.3) y19i
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NSAUINIIAT D[P (2 Vy)] war D[P ()] Tuaunis (7.1) duazdisnisauialagly
qdn HF wag T7 Wo I =0,1,..., 04 1 928lun19a5u1e wagyiliaanudutouss
na1naeilu O(max{n,m}) FuanAnuaansflalag Nowicki way Smutnicki
[11]
d' Y v 6 U a o w = 1
Weliduiusiuwnues P (z V y) wag PH(T) wazdewanulninladuuuluy
Tagnmsiinluvua 0 wag * Tudadvesanuininlad udrardulninlaguuuluiin

Paelunistiondadn H7 wag T7

Qe 7.1. aulnlnlad (Topological order)

8aR F, = (F.(0),Fo(1),...,Fr(0), Fr(o+ 1)) vaslmuniiunlunsl G(x)
Toef 0 = S n; \udulnlnlad F, ves G(r) o

o F.(0) wnulviua 0

e F.(0+1) unulviug %

o F, (1) Julviun Toweisdugisuil 1dle 1=0,...,0+1

o £.(a) wnudumiswetlawewstu o lu F, (1fe a = F.(£(a)))

o SduTon (a,b) € C'U E(r) ud £.(a) < £, (b) O

Qe 7.2. A HT
AUl Fr, = (FL(0),..., Fr(o+ 1)) Wudwulnlnladaes G(r) way W e
JUM o J = {Ji,....J,} way M = {My,... M,} wdrdwdunn I laq 9

Ie€{0,1,...,0} aglan
hiy(I) = |P™(0,Fx(e)| + p(Fx(e))

1067 e = max{f, (@) : Towoistu & € W U {0}, £.(®) < I}
W Ao wavadeasturiaunlunuvsoniesdns w

wazdan HT Aoanauved AT, (1) U09usazuLaziAIeddnsianue duae

H}T:< 7}1(1)77h§n<1)7 &1(1)7“'7 }\Tdm(I))
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Qe 7.3. a4 T7
MUl Fr = (FL(0),..., Fr(o+ 1)) Wudsulnlnladaes G(r) way W e
JUM @lo J = {Ji,....J,} way M = {My,...,M,} wdrdwdunn I laq 9

Ie{o+1,0,...,1} aglei
ty (1) = [P (Fr(e), %)]

1067 e = min{f, (0) : lowaisdu & € T U {4}, £, (0) > I}
1 e waveslawaisduravanluaursoniesdng W

wazdad T fedduves £, (1) vedudariuLaziadasinsionun tufe
TITr = ( 7}1(1)7"‘7 7}71([)7 T]{/Il(l)?“‘? 7](/[m(]))
A989 6. N19AIUIIAAS HT Uag TT

ey JSSP aesfegndl 1 fwualid G(r) = (V,C U E(r)) Wle © =

(011,091, O32), (O12, 031, 033), (Ona, O13, 033)) § Cmaz(m) = 14 mmﬁﬂﬁ 7.1

;:;U'i?i 7.1: A9 G(7)

dosn 17 = |P7(0,a)| + pla) Az ¢F = |P7(a, %) dWSU a € {05, =
1,2,3, j =1,2,3} aglan

e _ iy — iy J— ™ p—
TO, = 3570, = 6,70, = 12,15, =6,75,, =9,75,, = 14,r5, = 10,75, = 12,75, =13
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eI

90, = 14,45, = 11,45, = 4,40,, = 10,45,, = 7,00,, = 4,005, = 8,004, = 3,40, = 1

o w 3

Feanunsouandlanuguil 7.2 uag 7.3 auddu asiiui A1 17 Aelianaienuy

=

Ac o [ v o A o v o w a d' [
‘1/]L'i'J‘VIa@‘VILUUI‘UIG‘I%@GI@LU@L?%U a Lll@llﬂ'ﬁf{lﬂa'ﬁﬂ‘Uﬂ?iNﬁ@lULﬂi@ﬂ‘ﬂﬂiLL‘U‘U 7 oy

9

'
a

MnsdnmsENnlalastuniarrunsuannoulunas ($1eluean) way A g7 Ae

1
U L2 L2

I3 A A A & v A = ° a = o
L’Ja']Lﬁiﬂ\‘]'ﬁﬁ/]LTJ‘V]EWTV]LUUIUIWGU@QI@LU@LTUU a LHHNTIIINAN UﬂqﬁmaWI‘ULﬂﬁaﬂﬂﬂi

9

WUU 7 lagyiinisdannsnasuantelaistunidmunisndngang (valude)

JUN 7.2: unuiunuduanadn r7 veansm G(r)

SUN 7.3: wnuiunuduanadn ¢f veinsm G(r)
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Tiaaulnlnlagves G(r) Ao
F7r = (07 0117 0127 0217 0227 0317 0327 0237 0137 0337 >T<)

luntlazendegadle T = 3 Tupie MImwInGan 1y = (b7, (3), b7, (3), b7, (3),

a

hir (3), Wi (3),h3,(3)) = (6,6,0,6,6,0) a¥gniia1sananal r7 vesleilelstund

¥ 1 al

gudsvuanulninlad F, ldifudundsn 3 1oua O, Oy wag Oy fegun 7.4

2

JUN 7.4: MsuankasaIMvawedelaistuuudad F, Adlduidliiiu 3

Tuihweaidedtu mMImwIudan 77 = (¢7,(3),¢7,(3), 17, (3), 13, (3), 13, (3),
7. (3)) = (4,10,8,10,8,7) OnH1TU19I1NAT g7 VOILOLUDLITUNTAILAUIVUAIAY
Ms U a

a

Wlnlad F, lddndndunisit 3 WA Oa, O, Os1, Oss, Oas, Oy e Osz #a3U

7.5

2

JUN 7.5: nswanuasaImsinurestelastuuudan F, ndduruslininii 3
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(%

Fyanwalnmvualisielulaggnldluundawasnguiunsneg faznarisely
J(a) wnunuredlaiastu

p(a) WnuAIsdnsiigvinulawalsdu a

(a)

(a)

J(a) wnuwavaslowasdunamnlue J(a)
(a)

(@) uwnuavodlalUoltuynualunIesdns u(a)

Y v

fa9819 7. as HT o [ =0,1,...,9 uanilanwrsned 7.1

M990 7.1: fad HT

I\ Fr(I) | p(F=(I)) | J(F=(I)) | n(F=(1)) Hf

0| 0 0 - - (0,0,0,0,0,0)

1| On 3 Jy M, (3,0,0,3,0,0)

2| Oy 3 Ji M, (6,0,0,3,6,0)

3] Oy 3 J M, (6,6,0,6,6,0)

4] O 3 J M (6,9,0,6,6,9)

5| Og 4 Js M, (6,9,10,6,10,9)

6 | Os 2 Js M, (6,9,12,12,10,9)
7| O 4 J M, (6,14,12,12,14,9)
8| Oy 3 Jy M; (12,14,12,12,14,12)
9| Oss 1 Js Ms (12,14,13,12,14,13)

[

VOALNAN 1: ANNFNNUOVOIA 1) (1) WO Ay () 4B T € {1,..., 0}
91NA1TNA 7.1 dazA rT 9NA9819 6 AzlA W) =

W ey =5 0 AINLANILUNITIITN 7.2



66

A919ft 7.2 Anuduiusean Wy, oy Dy B,y (D) %8¢ 1y

I | Fr(D) | p(Fr(D) | JER(D) | pFEx)) HT ARG

1 O11 3 Jy My (3,0,0,3,0,0) "o =hio (D =3=rg
2 O12 3 Jy Moy (6,0,0,3,6,0) b5 0152 =hi5,,)(2)=6=rF
3| Ox 3 Ja M, (6,6,0,6,6,0) P 00)B) = M0, )B) =6="5,,
4 Oa2 3 Ja M3 (6,9,0,6,6,9) b5 (09) @) = R0, (D) =9=1F,,
5 O31 4 J3 Mo (6,9, 10,6, 10,9) h5(04)B) = hi04,)(B) =10 =5
6 O3z 2 J3 My (6,9,12,12, 10, 9) h(040)(6) = hrt0.,)(6) =12 =75
7 Oa3 4 Ja Mo (6,14,12,12,14,9) h}'(()%)(m = h,rj(023)(7) =14 = rg%
8 O13 3 Jy M3 (12,14,12,12,14,12) | hf5  (B) = hpo (8) =12=1F o
9 O3s3 1 J3 M3 (12,14, 13,12, 14, 13) hf}(oas)(m = h,rj(ow)(g) =13 = rg33

U

Podunaianunsalesulalugumlisasinnsiigauliluunds 7.4

UNAS 7.4. 719Ul Fr = (F.(0), ..., Fr(o+ 1)) iuamwvlnlwladves G(r) uagli
Ie€{l,...,0} 07 a unulosaisty F.(I) 483
h’?;(a)(l) = hZ(a)<I> =7,

Aigad. mvuali I € {1,...,0} wagll a unilewaistu F (1) dadu I = £, (a)

ndey 7.2 aglan

Sy (1) = [PT(0,Fr(er))| + p(Fx(er))

el

hipy (1) = [P7(0, Fr(e2))| + p(Fa(e2))

Tne?

e1 = max{f, (@) : lowolstu & € J(a) U {0}, £,(d) < I}

es = max{f, () : lowalstu & € u(a) U {0}, £.(P) < I}

Tufe e = £.(a) = e

ford Wy (1) = Wy (1) = [ P7(0, Fr(fx(a))] + p(Fx(£x(a))) = [P7(0,a)| +
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9NAUNT (6.4) LBT = D[P, (x V y)] lagil
D[P (z Vy)] = max{A + g5, max{A, rp ;- } + p(x) + max{q5y, a5pz } }

We A = max{r}rpjg, T}T:Mg} +p(y)
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NNUNAY 7.4, 7.5, 7.7, 7.8 Wag 7.10 d@NI0aTUGAINITIN D[Pr(z V y)] way
\WelYaenAaBIiUUITEUDY Taillard [16] 391919 Nowicki oy Smutnicki [11] Twinu
Ientnustazlidydneal LBYS unu D[P (x V y)] fall

LBY® = D[P (xV y)]

= max{A + q§;x, max{A, rp ;. } + p(x) + max{qg sx, ¢5rrz }}

= max{/ + 17, (I + 1), max{7, hj,) (I = 1)} + p(x) + max{t] (I + 1), ;I +1)}}
o A = max{rf ., e} + p(y)

v = max{h7, (I = 1), k7 (I = 1)} +p(y)

wona1nll aglean LBYS fianududouvodiian (Time complexity) WAy O(1)
WaZANAUNIT (6.5) 81 D[P-(z V )] > Cmax(r) Wiy D[P.(z V y)] > D[P,(T)]

flosan LBNS = D[P, (zVy)] #adu 61 LBNS > Cmax(r) wa? Cmax(t) = LBNS

7.2 @1 D[P*(7)]

Honm 7.11. fuualid Fy = (FL(0),...,F (0+1)) L‘UH@’]@UIVIIWI@EJGU%NM’]W G(m) 9

iz dwlewestulaquuGm) Wik e {1,... . m} o & My = {60},...,05 } o my,

d

fdeumsuandu m, = (0%,..., 6% )

? Y my

Ao Suuloweisturanusluedesdng M, 7
wag 0% (j € {1,...,m}) LmulaL‘UaLi%’uﬁgﬂﬁaLsi’hﬁwmslum%aﬁﬂi M, Wuddud

YY)

j udaglanmundsluaaulninlagvesloweistulu M, awSesannusall
£:(0) < £:(0F) < ... < £:(6F, ) < £.(%)

ERYDILATDIINT Mk \ {u(z)} awnsanvadusngeslpgldsunusyesloilols-

(%

1 2 ludeulnlnlad §ail

M\ {u(z)} = MU M" U M"
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M' = {My, € M\ {u(2)} : £:(0) < fr(x) < £(6F), My, = {0f,..., 0%, }}
M" = {My, € M\ {u(z)} : £:(0F) < £r(z) < £:(0%1), My, = {0F, ..., 08,08 (..., 08 }}
M" = {My € M\ {p(@)} : £(0%,,) < fr(2) < £x(%),, My = {0F,.... 05, }}

U

unes 7.12. Amuali Fr = (F.(0),...,F.(o + 1)) iuawvlnlwladveainsiv G(x)

1

74 o (ulowaistulng vy G(r) wld?
D[P: ()] = max{h] (f;(z) — 1)+t (f:(z) + 1) :v € J\ J(x) U M"}

oy

max{h] (f:(x) — 1)+t (f(x) + 1) : v € M UM"} < D[P, (T)]

Aigay. e o WWulewestulag uu G(r) wag v = Pluy,..., v} € Pr(T) lii

exFuy Vi=1,... k

I
>

.Ul

I
*>

<

k
o f (v1) <fr(v) <...<fr(vp)
desan oz Wulsweistuiegludad F, 10 < £.(2) < o+ 1 a¥ldd 3 e
(1, k= 1} 7 £ (0) < £(2) < £ (v1) 108 (v, vi) € C U E(nr)
nsfigauazuuInsinsalu 2 nsdl
sl 1: (v, v4) € C

ﬂ'iﬂj 2 (Ul,vl+1) € E(ﬂ')

N 1 : UL (v, v4q) € C
AU
CPA(T) UWNURAVONAUNI P{uy, vy, ..., v} NRUAUUATIN G(7) Nlaid]
ue = Usznauaguuidunie wazdvslvun 0 uae # Useneueg

vudung Tnedl £.(v) < £:(2) < £r(vip1) W0 (v, v41) € C
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W, e JWone{l,. .. n}eN J, = {On,...,0pm,} {8 n, Wnudiuy
lotaistuiavanluay J, Wagaudd O, Wag Oy, 11y $NUVUA 0 Uag & mudey

92091 (O, Opivn) € C, i =0,1,... 0, Uag

f:(On) < £:(On) < ... <£:(Opn,y) < £2(Opny+1)) (7.2)

(%

15192 UINT RSP NTUNTIIg D8 ATl
nsel 1.1: J, € J\ {J(z)}
nsad 1.2 : J, € {J(x)}

nsad 1.1 Avualn
O PA(T) WUAYONEUNS Plor, vy, ..., v} Semuauuns G(r) Al
Tynum o Usenoueguuiduns uasdivilvun 0 uay # Ussnouay
VULEUe Tned f.(v) < fo(z) < £r(vigr) WA (v, v44) € C
7 = Oys) W8E U141 = Opspny 8WUUN G € {0,1,...,n,}
uag O,5), Onsany € Jy 819130 J, laq 1 J, € T\ {J(2)}
D[S, P*(T)] Lmummm’mmLﬁumﬁmaﬁqﬂiuw ¢ P*(7)
nauns (7.2) aledn J, € J\ {J(z)} 928 v = Ons) %88 vip1 = Opsgn)

AWMUV 0 € {0,1,...,n,} W £.(0,5) < £:(2) < £:(Opi511))
2N

D[{'y P;(7)] = max{|P™(0, Oys))| + p(Oe)) + [P7(Oysny, #)| = Jy € T\ {J ()}}

(%

WEusakans D[S, P (T)] Iugﬂsuawh HE (o oy TT Fatl

fr(z)+1

AMndeu 7.2 wag 7.3 ke

hiy (£ (2) — 1) = [P7(0, Fx(e1))| + p(Fx(e1))
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bbeYe

ty (fx(2) + 1) = [P7(Fx(e2), %]

e

ey = max{f,(®) : lowowstu & € W U {0}, f.(P) < f(z) — 1}

ey = min{f,(®) : WoaLstu & € W U {3}, £,(D) > fo(x) + 1}

0997 £,(0ys) < £o(x) < £:(Opsin) W81 £:(Op) < £:(Op1) < ... <
£:(One) < fr(2) =1 < fr(2) < fr(2) + 1 < £:(Ops41) < -0 < £:(Oppn,) <
£ (Opny +1y) LA

er = max{f(Opo), ..., £ (Oy))} = £(Oys))
e3 = min{E;(Opas1)s - - -+ Ex (O sn))} = £r(Opsin))
ot

DI{1P;(x)] = max{| PT(0, Oy5))| + p(Oy(s)) + |PT(Opspays ¥)| = Jy € I\ {J(2)}}
= max{|P"(0, Fr (f(0y5))| + p(Fx(fx(Oy5)))) +
[P™(Fr(£(Ons+1))) %)| = Iy € J\NA{J(2)}}
=max{|P7(0, Fx(e1))| +p(Fr(e1)) + [PT(Fr(ez), ¥)| : Jy € T\ {J(2)}}

=max{h] (f=(z) — 1) + ] (f(x) +1) : Jy € J\ {J(2)}}

nsal 1.2 J, € {J(z)} AMuunali
C.PA(Z) WUSATOUEUNI Py, vy, ..., v} Hamuauuns ™ G(m) filaid
Totum o Usznavoguuduma uagdvicluun 0 uay # Usznovey
VuEun 1087 £, (0) < £.(2) < £ (u) %82 (0, vp) € C
o, = Oy W0E viyy = Oysan) AMFUVU 6 € {0,1,...,my}
8% O,5), Onisa1) € Jy 813U J, Ta 91 J, € {J(x)}
D[S, P*(7)] LmummmfmmLé’umqﬁm’gﬁqﬂiumm ¢y P (7)
azlon Bl 6 € {0,1,...,n,} 19 Vil o, = O,s) %8% Vi1 = Ops11)
e

E2P;(f) =0
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ANN58 1.1 wag 1.2 azlain

D[ P;(x)] = max{DI[{, P; (@)}, D[{, P (7)]}
= D[i, P;(7)]

— max {7, (Fx(x) = 1) + 15 (Ba(2) + 1) : Jy € T\ {I(2)}}  (7.3)

sl 2 ¢ WFuden (v, i) € E(r)
Avuali
B(m) P*(Z) WU Utduniy P{uy, vs, ..., vy} FamuauLnTIw G(m) 7
laifiviun = Usznaveguuduma uasiivislvun 0 way & Usgnay
agjumé’uma Tned f.(v) < £:(x) < £ (vig1) 48T (v, v41) €

E(r)

WM, € Mdlowe {1,...,m) lnefl M, = {09,...,0% } dlo my, uny

A [y a [ )

uulaasturimualuiasendns M, Adadunsudady o, = (6%,...,0%

WAz AUNR 05 waz 6% ., wnuluue 0 uag # ewaieu asladn (6,65,,) € E(n),

i=1,...,m, — 1 Wag

£.(05) < £:(07) < ... <f:(0r ) < £:(651) (7.4)

my

(%

15712 UINTRANSNEeNITUNSIE o8 F1ail
nsal 2.1 : M, € M”
nsad 2.2 0 M, € {u(x)} UM UM"

ASl 2.1 MviuA s
& ~

B pr(z) wnuwnveddunig P{ur, v, ..., v} vavsauuns il G(r) 7

Lifilviug = Usenousguuldums waziinglvun 0 uag & Usenavey
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VUL 1087 £, (v) < £:(2) < £ (v) W8 (v, v41) € E(r)
N = 09 Wag vy = 09, dmiuue Y € {0,1,...,my} uay
0,04, € M, dwiu M, a9 91 M, € M”

D[S, P*(7)] LmummmfmmLé’umqﬁm'gﬁqﬂiumm g, P (7)

v = o %
NEUNTT (7.4) wlain M, € M” g8l v, = O wag v = 07, MTUUN

Y e{0,1,...,my} W3E £(67) < £:(z) < £:(05,,)

AITIU

D[ P ()] = max{| P (0, Oys))| + p(Ons)) + [P (Oyiss1y, %)| - My, € M"}

bbele

Tned

™

%

saansawans D[S, Pr(z)) Tugvesdn HE  , ueg TF ), #ll

ndenu 7.2 wag 7.3 ke

hiy (£ (2) — 1) = |P7(0, Fx(e3))| + p(Fa(es))

ty (£ (2) + 1) = [PT(Fr(eq), #)]

es = max{f,(®) : lowowtu & € W U {0},£,(P) < f,(z) — 1}
es = min{f,(®) : WWalstu & € W U {§}, £,(P) > f.(z) + 1}

H0RNEL(62) < fo(x) < £(6%,,) WaD £,(65) < £.(6%) < ... < £:(6%) <

fr(z) — 1< fo(2) < frlw) +1 < £(09,,) <...<£:(0%)) < £:.(0% ;) alai

ez = max{f,(0F), ..., f(05)} = £:(03)
eq = min{f, (0, ), ..., (0, 1)} = £:(05,))
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D™ PA(7)] = max{|P™(0,62)| + p(62) + |P™ (6,1, %)| : M, € M"}
= max{| P™(0, Fr (£:(02))] + p(Fx(£:(62))) + [ P™(Fr(£(02.)), %)]
: M, e M"}
—max{|P™(0,F.(es))| + p(Fx(es)) + | P™(Fr(es), ¥)| : M, € M"}

=max{hj, (f:(v) = 1) + 1], (fx(2) + 1) : M, € M"}

nsad 2.2 M, € {u(z)} UM UM" fvuali
O PX(T) WILWAYOUEUNIY Ploy, vs, ..., v} Sienuauuns G(r) Alid
Tstun = Uszneveaguuduns uazdvsluun 0 way + Ussnouay
VU Wned £, (v) < £:(2) < £ (v1) 482 (0, vi1) € B(r)
P = 05 uay vy = 65, dmSuu ¢ € {0,1,...,m,} uag
62,62 € M, dwsu M, a9 @ M, € {u(z)} UM’ U M"
D[S, P*(7)] LmummmﬁuaaLﬁuMNﬁanﬁqﬁLuLﬂm §oPx(7)
gl Ll 0 € {0,1,...,m,} a9 Fviler o = 0% way vy = 0%
e

gzp::(f) =0
INNTA 2.1 way 2.2 9zl

D[Py ()] = max{D[3, P; (@)}, D[5,P; (@)}
= D[5,P;(@)]

= max{h] (f:(z) — 1) + 1] (f(z) +1) : M, € M"} (7.5)
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INAUNIS 7.3 Az 7.5 9¢lA1n

D[P} ()] = max{D[° P; (@)}, D[*™ P} (z)]}

= max{h](f(x) — 1) +tI(f(x)+1):v e J\ {J(x)} UM"}

UaNAINY 15198 NANTN

max{h"(f;(z) — 1) +t"(f.(z) + 1) : v € M'UM"}

U

Tasuusoantdy 2 nsal fadl
nsad i) : M, € M’

nsdd ii) : M, € M”
3 i) : 1flesann
M ={M, € M\ {u(2)}: £:(0) < £.(z) < £:(6%), M, = {6%,...,6% }}
el £.(0%) < £.(2) < £,(6%) Tufe
0=£,(09) < f.(z) — 1 < £,(2) < £ (2) + 1 < £,(09) < ... < £.(0% ) =0+1
ndeu 7.2 wag 7.3 aglain
hiy (£ () = 1) = |P™(0, Fx(es))| + p(Fr(es))

el

ty (£ () + 1) = [P"(Fx(ee), %)|

Taed

e5 = max{f,(®) : lowowstu & € W U {0}, f.(®) < f(z) — 1}
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e = min{f,(®) : WaLstu & € W U {4}, £,(P) > fo(x) + 1}
9zlaan

es = max{f(07)} = £-(67)

g = min{f(07), ... (0}, 1)} = £:(67)

A9

max{h] (f=(v) — 1) + ] (f(z) +1) : M, € M'}
= max{|P"(0, Fx(es))| + p(Fx(es)) + | PT(Fr(eo), )| : M, € M'}
= max{|P"(0, Fx(£:(65))| + p(Fx(£:(65))) + [P (Fr(£(67)), #)| : M, € M'}
= max{|P7(0,6)| + p(6) + [P (6, #)| : M., € M'}

= max{|P"(6y,%)| : M, € M'}

89970 max{|P™(6¥, %)| : M, € M’} WinAU ANUIVDULEUNIINENINEdnn
1 q

Tun 021U % Taglilinu 2 e £.(z) < £.(02) yililan

max{h] (f;(x) = 1)+t (f:(x) + 1) : v € M'} < D[P, ()] (7.6)

aEusaRsUn nsel i) - M, € M7 laluvinueadeaniu tude

max{h7(£:(z) — 1) + t7(E(z) + 1) : v € M"Y} < D[Py ()] (7.7)

AIUUINAUNIT (7.6) waz (7.7) azlaan

max {17 (£,(x) — 1) + 2 (£.(x) + 1) : v € M' U M"} < D[P,(T)] (7.8)
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NQURUN 7.13. Amuali B = (F,(0), ..., F.(o + 1)) iuaraulninladvesnasaas
wamiig G(r) eyl G(r) gnasnaIgnIsaausumisaInunisaanvesleiaisdy «

uag y 199 vuaIUNTINAR T ke x,y € ¢ uag (z,y) € E(r) 92199

LBNS, 97 LBNS > Cmax(r),
Cmax(T) =

max{LBYS, HT}, nsaldue

iflo LBNS = D[P*(z V y)]
HT = max{hZ(f(x) = 1)+ t3(f:(z) + 1) : Vv € JUM,v # J(x),v # u(x)}

1nen715A1143984 Cmaz (1) AAIWTUTOUYENIAT 199U O(max{n, m})

gail.
Cmax (1) =max{D[P (z V y)], D|P:(Z)]} (37nauN1T (7.1))
=max{D[P*(z V y)], max{h] (f;(z) — 1)
+ti(f(x)+ 1) v e J\{J(x)} UuM"}} (?J’]ﬂUVI(g?\i 7.12)
TuruzineIny
Cmax (1) =max{D[P.(x Vy)|, D|P:(T)|} (N&UN13 (6.3))
>D|[Pr(7)]

>max{h](f(z) — 1) +t](fx(z) + 1) : v € MU M"} (mﬂumé?q 7.12)
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Cmaz(t) =max{D[P!(z V y)],
max {7 (£, (z) — 1) + 7 (Fx () + 1) s v € J\ {J(z)} UM"},
max{A™ (£, (x) — 1) + 7 (- () + 1) : v € M UM"}}
—max{D[P} (v y)],

max{h] (fz(x) — 1) +t](fx(x) + 1) :Yv e JUM,v # J(z),v # p(x)}}  (7.9)

\{flosann LBNS = D[P (z V y)] waza1 LBYS > Cmax(r) wad Cmaz(r) =

LBNS > Cmaz(r) fatiu aunis 7.9 awnsadugulai

LBNS, 01 LBNS > Cmax(r),
Cmax(T) = »
max{LBYS HT}, n3aue

dlo HT = max{h7 (£, () — 1) + t7(f:(x) + 1) : Vo € JUM, v # J(z),v % u(z)}

WeoswinasAa LBYS danududouasdnal widu O(1) d@un1siansa

v
=< 1

ANNdUtauYetaluNIAWIN HT 98uediu v Tunsdl v € J,v # J(z) 1A
FUFOUVDILIAT WU O(n) thag NI v € M, v # p(z) ANUTUgoundan Ny
O(m) S HT Waanlunsussanana Wiy O(max{n, m}) Jaazuladn nsvnen
weakUuvonaaslndAssiinutudouvoanal windu O(max{n, m}) O

o
1 YY)

IMNNQWHUN 7.6 ke 7.9 glanIsawin HY wag 77 Fuegiudn I Aty N3
AUIUIAMNNTULDUTBIIAT WNAU O(0) WB o Ao 1UIUlDIUDLTTUNINA NA1TaUN
o ad | Y A = A o Y &
wnuavesisNImeAHaaslnalfedlugun 7.6 e z fie Muiukaaslnalfgiaie

N Y & & ° ! Y =

Ngnasnean G(r) Tuseuiug avwiwirlumsawinaiuaawluveaaglnglfes
Azfosasanuininladiuneaiuisn1sues Nowicki uag Smutnicki g lieidy
AT A ¢F WnendsaniiainnalaaslnalfeasnagAuiMe HY way 7 ez

A AT (1) wag 7, (1) BUANMUTULTDUVDIIANTMAIAUAWINAY O(20)
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JUT 7.6: unudsvesiSnsmeamawaslndifesienisusulse o1, ¢ u HT, 17

AN5199 7.11 BanInNIsiUSeUiBUA MU U UTBINEa1YRIS NTINANawRastng
LAE9ADIIT JENIN9IBN15U09 Nowicki wag Smutnicki [11] AUTsn1sngnuiulyalaeld
HT wag T7 luinenfinusatull

A15199 7.11: MsUSeUBUANUTULDUVD AN

3BN1Inen M3 Cmaz | MsUFUUTA 77 | Msusulsween ¢7 | HY uag TF
Nowicki O(max{}."_, logn;,
! O(o—j' +1) O(j' +1) -
I8¢ Smutnicki S logmy})
3‘%ﬂﬁiﬁgﬂﬂ§uﬂgq O(max{n,m}) - - 0(20)

dle j Ao muvisedlewestu « VS WUWINGE (Fr(1),..., Fa(j — 1), 2", Fx(k +1),..., Fx(0)) wih 59




UNN 8

NANIINN&DN

navpaeaUIeuieusney lwineninustidreufinmesildseuuufoinns Win-
dows 7 3u Intel(R) Core(TM) i5 CPU 2.50 GHz RAM 6.00 GB fulaymunnsgnu
(Benchmark) 99 JSSP aunaliiiu 400 Towewsdu laun LA01 - LA40 [27], SWV06
28] wag YN1 [20] Faldsrusmlilunmeanuan n neldlusunsuawilnsey neddu
3.0 (Python version 3.0) UusguunsUszananasoulall [30] Tunsuseiianaindnns
MTNHUVEBUALAE (Nondelay scheduling scheme method) Wag3IBNSAUMMUUNIY
(Tabu search method) wagldlusunsy IBM ILOG CPIEX Optimization (version
12.6.3) Tun1suseananadIdmuuansiBedusiuiuay (Integer linear programming)
Fauvsmaseudioudu 4 du fail
8.1 MsLU3BufisuUsEansnmussisAvuANSIBLEUTIIUANLAEITNTINNY
MITNUUVUDUALAY
8.2 MIUTIUNBUUTEANENNUDUNUNENTDIVDINITINRIN TN UV UOUALAE
8.3 N5.USBUeuUsEAvSnnveanawas U lULE Suduiifife 38 nsdum
WUUY

8.4 NMsUTeusunan NI ATAE WU UV BINALRAY INA LABYTEIN9 IS VDY

Nowicki k& Smutnicki [11] AU3snN1sAUFuUseluunn 7

Y Y
%

atlnaagn1sdnandunsuanluudazinsasdnslagnyiusilunianuin «

8.1 MUSEUgUUSZANSAINVIITAINRUANISITUTUITUIULAULAS

a/

ad L d (1
ADIANIATIINNELUUUDIUNLAY

ad v o

N9LUS UL BV USZANS AN VD933 ANMUANIS B9 L AU UIULAL LA IS I H9m151
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ad v v a

wuuuaumad Wenanaliiuinnsuidam JSSP A3 dnRamT ek uULouALad Y
= 1 o 1 1 nd‘
fanumnzanuinnI tlunsmaseuvesdymuuianing lasgsannatnlglunis
Uszananalatdusgauin wiinds mnuanisiladus uIufuausavAuaawlum
ian
d‘ 1 d‘ ada o a v
A15199 8.1 LEUANUAALUULALIAMITIUNNSUSLUIANATDII S AN UANITID LAY

Fruudulaslalusunsy CPIEX wazdsdnfanisisuuuuaudadineldinuadisesde

MWR/SPT §adeudelusunsulnsay

AN519% 8.1: ANTUSUTBUIA AL ANMLAALUUYDII SN INUANTITTLEUT I UIUALLAZITIR

NI UULDUALAEY

fon | wwm | Ot 3‘§ﬁmummsv§u§u 3'§€1’mﬁamiNLLUU1ImuﬁLaé
Wkl | aedy U9) | weauly | natads (ui)
LAO1 10 x 5 666 666 4.40 708 0.00158
LAO2 10 x 5 655 655 6.03 717 0.00161
LAO3 10 x5 597 597 4.88 650 0.00172
LAO4 10 x5 590 590 3.16 659 0.00175
LAO5 10 x5 593 593 439.15 593 0.00173
LAO6 15 x5 926 - > 1 hr 926 0.00297
LAO7 15 x5 890 - > 1 hr 890 0.00264
LAO8 15 x5 863 - > 1 hr 863 0.00272
LAO09 15 x5 951 - > 1 hr 951 0.00283
LA10 15 x5 958 - > 1 hr 958 0.00295
LA11 20 x 5 1222 - > 1 hr 1222 0.00420
LA12 20 x 5 1039 - > 1 hr 1039 0.00458
LA13 20 x5 1150 - > 1 hr 1150 0.00573
LA14 20 x 5 1292 - > 1 hr 1292 0.00425
LA15 20 X 5 1207 - > 1 hr 1334 0.00431
LA16 | 10 x 10 945 945 17.73 1055 0.00260
LA17 | 10x 10 784 784 11.81 939 0.00283
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Som | wn | opt 3§ﬁwwummil,?\ué’u eJ%ﬁTWTQWﬁNLLUU‘LIJE]uaLan
waalu | natady (W) | weandy | naady (ui)
LA18 10 x 10 848 848 4.73 1004 0.00268
LA19 10 x 10 842 842 8.53 960 0.00281
LA20 10 x 10 902 902 4.49 972 0.00272
LA21 15 x 10 | 1046 - > 1 hr 1253 0.00515
LA22 15 x 10 927 - > 1 hr 1058 0.00489
LA23 15 x 10 | 1032 - > 1 hr 1124 0.00495
LA24 15 x 10 935 - > 1 hr 1041 0.00504
LA25 15 x 10 977 - > 1 hr 1099 0.00491
LA26 20 x 10 1218 - > 1 hr 1480 0.00787
LA27 | 20x 10| 1235 - > 1 hr 1369 0.00795
LA28 20 x 10 1216 - > 1 hr 1391 0.00746
LA29 20 x 10 | 1152 - > 1 hr 1408 0.00775
LA30 20 x 10 | 1355 - > 1 hr 1427 0.00763
LA31 30 x 10 | 1784 - > 1 hr 1882 0.01645
LA32 | 30 x10 | 1850 - > 1 hr 1850 0.01638
LA33 | 30x 10| 1719 - > 1 hr 1719 0.01784
LA34 | 30x10 | 1721 - > 1 hr 1721 0.01520
LA35 30 x 10 | 1888 - > 1 hr 1888 0.01561
LA36 15 x 15 | 1268 - > 1 hr 1491 0.08167
LA37 15 x 15 | 1397 - > 1 hr 1595 0.07082
LA38 15 x 15| 1196 - > 1 hr 1428 0.00703
LA39 15 x 15 | 1233 - > 1 hr 1381 0.00795
LA40 15 x 15 1222 - > 1 hr 1424 0.01918
SVWO06 | 20 x 15 | 1591 - > 1 hr 2098 0.01141
YN1 20 x 20 826 - > 1 hr 1033 0.01574
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lRAveIAITorazvaIAIRaIAIRARUdNTSYaIlymaesluraaeg WuaTesdle

AuIUlAIIN RE = x 100 WazA1 M RE (Mean relative error) %39 #1
TumsiSeuiioy mansiSsuiievagulilumss 8.2 fanuirdgmumsgiudulug
msldnast MWR/SPT awnsaymanaaawuiifninnast MWR wie SPT lagen
MRE wounasi MWR/SPT agmninnast SPT Tutlyyminnuunn uagmnininasi
MWR Tullggmmnuuieensiudamivwin 10 x 10

wonmnanuise [25] MHivseuiieulssavsnwinasidises MWR, SPT waz
LPT (Longest processing time) Fanuin nmsldinast MWR way SPT awsaven
waawluldaniunas LPT Tnesianas MWR uas SPT S MRE sninnasi
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MWR SPT MWR/SPT
Uy | aum | Opt.
Cmax | RE |Cmax | RE | Cmax | RE
LAO1 10 x5 666 735 | 10.36 | 751 | 12.76 | 708 6.31
LAO2 10 x 5 655 817 | 24.73 | 821 | 2534 | 717 9.46
LAO3 10 x 5 597 696 | 16.58 | 672 | 12.56 | 650 8.88
LAO4 10 x 5 590 758 | 2847 | 711 | 20.51 | 659 | 11.69
LAO5 10 x5 593 593 0 610 2.86 293 0
MRE 16.03 14.81 7.27
LAO6 15 x5 926 926 0 1200 | 29.59 | 926 0
LAO7 15 x5 890 970 8.99 | 1034 | 16.18 | 890 0
LAO8 | 15 x5 863 957 | 10.89 | 942 9.15 863 0
LAO9 15 x5 951 1015 | 6.73 | 1045 | 9.88 951 0
LA10 15 x5 958 966 0.84 | 1049 | 9.50 958 0
MRE 5.49 14.86 0
LA11 20 X 5 1222 1268 | 3.76 1473 | 20.54 | 1222 0
LA12 20 x 5 1039 1137 | 9.43 | 1203 | 15.78 | 1039 0
LA13 20 x 5 1150 1166 | 1.39 | 1275 | 10.87 | 1150 0
LA14 20 X 5 1292 1292 0 1427 | 10.45 | 1292 0
LA15 20 x 5 1207 1343 | 11.27 | 1339 | 10.94 | 1334 | 10.52
MRE 5.17 13.72 2.10
LA16 | 10 x 10 945 1054 | 11.53 | 1156 | 22.32 | 1055 | 11.64
LA17 | 10 x 10 784 846 7.91 924 | 17.86 | 939 | 19.77
LA18 | 10 x 10 848 970 | 14.39 | 981 | 15.68 | 1004 | 18.4
LA19 | 10 x 10 842 1013 | 20.31 | 940 | 11.64 | 960 | 14.01
LA20 | 10 x 10 | 902 964 6.87 | 1000 | 10.86 | 972 7.76
MRE 12.20 15.67 14.32
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MWR SPT MWR/SPT
U | awm | Opt.
Cmax | RE | Cmax | RE | Cmax | RFE
LA21 | 15x 10| 1046 1264 | 20.84 | 1324 | 26.58 | 1253 | 19.79
LA22 | 15 x 10 927 1079 | 16.40 | 1180 | 27.29 | 1058 | 14.13
LA23 | 15 x 10 | 1032 1185 | 14.82 | 1162 | 12.60 | 1124 | 8.91
LA24 | 15x 10 935 1101 | 17.75 | 1203 | 28.66 | 1041 | 9.23
LA25 | 15x 10 977 1166 | 19.34 | 1449 | 48.31 | 1099 | 12.49
MRE 17.83 28.69 12.91
LA26 | 20 x 10 | 1218 1435 | 17.82 | 1498 | 22.99 | 1480 | 21.51
LA27 |20 x 10| 1235 1442 | 16.76 | 1784 | 44.45 | 1369 | 10.85
LA28 |20 x 10 | 1216 1487 | 22.29 | 1610 | 32.40 | 1391 | 14.39
LA29 | 20 x 10 | 1152 1337 | 16.06 | 1556 | 35.07 | 1408 | 22.22
LA30 |20 x 10| 1355 1534 | 13.21 | 1792 | 32.25 | 1427 | 5.31
MRE 17.23 33.43 14.86
LA31 | 30x10 | 1784 1931 | 824 | 1951 | 9.36 | 1882 | 5.49
LA32 | 30 x 10 | 1850 1875 | 1.35 | 2165 | 17.03 | 1850 0
LA33 | 30x 10| 1719 1875 | 9.08 | 1901 | 10.59 | 1719 0
LA34 | 30x 10| 1721 1935 | 12.43 | 2070 | 20.28 | 1721 0
LA35 | 30 x 10 | 1888 2118 | 12.18 | 2118 | 12.18 | 1888 0
MRE 8.66 13.89 1.10
LA36 | 15 x 15| 1268 1510 | 19.08 | 1799 | 41.88 | 1491 | 17.59
LA37 | 15 x 15| 1397 1588 | 13.67 | 1655 | 18.47 | 1595 | 14.17
LA38 | 15 x 15| 1196 1421 | 18.81 | 1404 | 17.39 | 1428 | 19.40
LA39 | 15 x 15| 1233 1500 | 21.65 | 1534 | 24.41 | 1381 | 12.00
LA40 | 15 x 15| 1222 1440 | 17.84 | 1476 | 20.78 | 1424 | 16.53
MRE 18.21 24.59 15.94
SVWO06 | 20 x 15 | 1591 2135 | 34.19 | 2140 | 34.51 | 2098 | 31.87
YNI1 20 x 20 826 1005 | 21.67 | 1196 | 44.79 | 1033 | 25.06
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M99 8.4: 1IAINTUTENIANAYRIITNSAUMLUUNIYAElAgNTIALARLULAIETT VRS

Nowicki Wag Smutnicki 1U3sn1sNUFuUgsluuni 7

$nu | naedevediinsmen (uif)
Uy | www | Opt. | weawly | wawwas | Nowicki & y
WIUTUUTITUY

TndlAss | Smutnicki |
LAO3 10 x 5 597 613 34359 4.4380 4.0287
LA04 10 x 5 590 598 26367 3.2276 2.7959
LA16 | 10x 10 945 956 50297 6.6906 5.3628
LA18 10 x 10 848 861 54601 5.7446 4.8187
LA19 10 x 10 842 848 58188 6.8547 5.4916
LA20 10 x 10 902 910 57514 5.9707 4.5923
LA21 15 x 10 | 1046 1070 55101 8.6715 7.1259
LA22 15 x 10 827 997 24726 7.1246 6.3955
LA24 15 x 10 935 956 62431 8.5441 7.2770
LA25 15 x 10 977 998 52579 9.7086 6.9420
LA26 | 20 x 10 | 1218 1234 13589 7.6328 6.9897
LA27 | 20x10 | 1235 1269 39619 9.8104 7.2081
LA28 | 20x 10 | 1216 1223 54952 11.4650 10.7643
LA29 20 x 10 | 1152 1200 59749 11.1310 8.8640
LA36 15 x 15 | 1268 1296 66901 11.6446 11.4628
LA37 | 15 x 15| 1397 1434 73996 12.0576 10.3123
LA38 15 x 15 1196 1218 77238 11.3822 10.9010
LA39 15 x 15 1233 1251 72250 12.6546 11.3150
LA40 15 x 15 1222 1245 70128 12.6083 11.7381
SVWO06 | 20 x 15 1591 1821 70024 14.7947 12.8122
YNI1 20 x 20 826 904 99580 19.7195 17.4244
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LAO2 (10 x 5), Cmaxz(c) = 655
o =((0,4,1,2,7,5,8,3,6,9), (2,6,7,1,5,3,9,4,0,8), (1,2,3,9,4,7,8,5,0,6), (0,6,4,1,2,9,7,5,3,8),
(1,4,6,8,2,9,3,5,0,7))
LAO03 (10 x 5), Cmaxz(c) = 597
c=1((3,1,6,5,8,4,0,7,2,9), (0,1,7,9,3,5,4,8,6,2), (1,6,0,3,2,8,5,7,4,9), (6,2,8,3,1,4,5,0,7,9),
(3,7,9,5,8,4,2,6,1,0))
LAO04 (10 x 5), Cmaz(c) = 590
o =((0,2,8,5,7,3,4,9,6,1), (1,2,4,7,8,9,6,3,5,0), (8,3,5,9,6,0,1,4,2,7), (1,5,4,2,7,9,8,3,0,6),
(1,8,4,2,9,3,5,7,0,6))
LAO5 (10 x 5), Cmaz(c) = 593
o= ((3,5,0,1,6,2,9,8,7,4), (0,2,3,8,5,6,7,1,4,9), (8,4,2,9,3,7,0,1,5,6), (5,1,3,2,8,9,6,4,7,0),
(1,4,7,5,3,0,2,9,6,8))



LA16 (10 x 10), Cmaxz(c) = 945

o

LA17 (10

o

LA18 (10

o

LA19 (10

o

LA20 (10

o

X

((7,6,1,4,9,0,5,3,2,8), (0,7,3,2,6,1,4,5,8,9), (5,2,1,6,9,4,3,0,8,7), (2,5,6,7,3,9,0,8,4, 1),
(1,7,2,9,8,5,6,0,4,3), (5,1,4,6,8,0,7,3,9,2), (0,7,6,4,5,2,3,9,8,1), (1,0,3,2,4,9,8,6,5,7),
(9,2,0,6,3,8,5,7,1,4), (9,0,1,6,2,5,3,7,4,8))

10), Cmaz(c) = 784

((3,4,7,5,9,8,6,2,1,0), (6,7,1,9,2,8,0,5,3,4), (2,8,5,7,0,4,1,3,6,9), (5,3,2,6,8,0,1,9,7,4),
(0,2,4,6,8,3,5,1,7,9), (1,5,4,9,6,3,0,8,7,2), (4,7,2,6,1,8,0,3,5,9), (0,6,7,3,1,5,2,8,9,4),
(1,3,4,6,7,2,0,8,5,9), (4,0,8,1,9,2,7,6,3,5))

10), Cmax(c) = 848

((8,0,2,6,5,4,1,7,3,9), (8,6,2,5,3,7,9,0,1,4), (4,9,6,5,2,1,3,0,7,8), (4,6,1,7,9,0,2,8,3,5),
(9,2,5,8,0,4,3,6,1,7), (7,1,2,8,4,0,5,9,6,3), (0,4,1,7,2,5,9,6, 3,8), (8,4,2,6,0,5,7,9,1, 3),
(9,2,6,0,1,5,3,7,8,4), (3,4,1,6,5,2,8,9,7,0))

10), Cmaxz(c) = 842

((7,0,9,1,4,2,3,8,6,5), (3,1,4,6,2,8,9,0,5,7), (0,3,8,5,9,6,4,1,2,7), (0,8,7,4,2,3,6,1,9,5),
(1,9,0,6,2,8,3,7,5,4), (8,7,0,5,3,6,9,1,4,2), (4,6,9,8,2,7,3,5,0,1), (1,5,3,9,0,8,6,7,4, 2),
(7,1,5,3,9,8,0,6,4,2), (9,7,2,8,3,0,6,4,1,5))

10), Cmaz(c) = 902

((9,4,2,8,0,5,3,1,7,6), (0,7,6,4,5,8,1,2,3,9), (5,2,9,1,0,4,8,3,7,6), (5,6,9,8,7,4,0,2,3,1),
(6,3,0,4,1,7,8,9,2,5), (5,2,9,6,8,0,1,3,4,7), (0,5,4,3,9,6,7,2,8,1), (1,7,3,6,0,9,8,4,2,5),
(o0,8,5,9,6,1,4,7,2,3), (1,9,4,0,5,8,7,6, 3,2))
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LAO1 (10 x 5), Cmaz(c) = 735
oc=1((4,3,7,0,1,5,9,6,8,2), (3,5,0,8,6,9,7,4,2,1), (7,5,9,3,6,4,0,1,2,8), (6,8,9,2,4,1,3,7,0,5),
(9,6,3,5,0,2,8,1,7,4))
LAO2 (10 x 5), Cmaxz(c) = 817
o =((0,7,5,8,4,2,3,6,1,9), (7,5,3,2,9,6,0,8,4,1), (3,9,1,7,2,8,0,4,6,5), (0,7,9,6,4,2,3,5,1,8),
(9,8,6,1,4,3,2,5,0,7))
LAO03 (10 x 5), Cmaz(c) = 696
o =((5,4,3,0,6,8,1,2,7,9), (0,1,5,4,7,9,3,6,2,8), (2,0,6,1,5,3,4,8,7,9), (6,2,4,5,0,8,3,1,7,9),
(5,4,3,8,7,9,2,0,6,1))
LAO04 (10 x 5), Cmaz(c) = 758
o =((0,8,7,2,5,6,3,1,9,4), (7,1,4,8,2,6,9,3,5,0), (8,0,3,6,5,9,1,7,4,2), (5,7,0,1,4,8,2,9,3,6),
(8,7,1,3,9,5,4,0,2,6))
LAO05 (10 x 5), Cmaz(c) = 593

o= ((6,5,0,3,2,1,9,8,7,4), (0,2,5,8,6,7,3,4,1,9), (8,9,7,2,4,0,5,1,3,6), (5,1,8,2,9,6,3,7,4,0),
(7,1,4,5,0,3,6,2,9,8))
LAO06 (15 x 5), Cmax(c) = 926
o =((6,9,7,5,14,11,2,10,3,0,13,8,4,12,1), (0,5,3,6,12,7,9,13,2,14, 1,4, 11, 10, 8),
(5,0,8,2,10,4,12,7,9,11,6,14,13,3,1), (3,12,6,4,1,8,9,5,2,10,7,0, 13,11, 14),
(12,10,4,0,9,3,13,6,11,1,8,7,2, 5, 14))

LAO7 (15 X 5), Cmaz(c) = 970
o =((1,8,0,13,3,5,2, 10,9, 14, 12,6, 11, 4,7), (5,4, 1, 14,6, 8,12, 3,0, 2,9, 10, 13, 11, 7),
(7,5,6,11,8,13,2,1,0, 14, 10, 12,9, 3, 4), (2,4,7,11,13,8,1,0, 3,9, 14, 5, 12, 6, 10),
(8,14, 13,10,0,12,9,7,1,5, 3,2, 6, 11, 4))
LAO8 (15 x 5), Cmaz(c) = 957
o= ((11,10,12,14,7,8,6,3,0,1,9,2,5,13,4), (2,10,7,6,3,1,13,5,14,8,11,4,9,0, 12),

(14,7,3,11,9,0,1,4,5,8,6,12,10,2,13), (7,0,8,6,5,12,13,14,9,11, 2,1, 10, 4, 3),
(5,11,6,9,10,3,8,7,12,0,4, 14,1, 2, 13))
LA09 (15 x 5), Cmax(c) = 1015

o =((4,3,14,11,12,5,8,0,10,7,2,9,13,1,6), (0,11,7,3,14,12,2,8,1,9, 13,5, 10,4, 6),
(7,8,9,0,10,4,3,14,12,2,6,1, 11, 13,5), (1,12,0,10,2,7,11,13,9,6, 4, 5, 3,8, 14),
(12,2,10,4,8,9,0,7,14,11,6,1, 3,13,5))

LA10 (15 x 5), Cmaz (o) = 966

o =((8,2,1,10,11,4,6,5, 14,9, 13,12,3,0,7), (1,13,2,6,8,4,11,0, 12, 3,7,9, 10, 5, 14),
(11,4,12,7,9, 2,13, 5,14, 8,0, 10, 3, 1, 6), (12,5,3,8,14,7,1,10,4,9, 2,11, 0, 13, 6),
(5,8,1,10,6,2,9,13,11,4, 14, 12, 7, 3, 0))

LA11 (20 x 5), Cmaz(c) = 1268

o =((6,9,18,10,4,2,14,5,0,1,8,17, 15,3, 16, 11, 19, 13, 12, 7),

(12,17,19,9,0,15,13,2, 8,6, 16,7, 18, 10,5, 1,4, 3,14, 11),
(3,0,19,13,12,5,18,6,9,2, 11, 14, 7,8, 17, 16, 15, 4, 10, 1),
(3,19,10,7,14,5,0,1,16, 4,17, 15,9, 6,2, 13,11, 18, 8, 12),
(19,18,5,6,7,8,14, 3,11, 16,9, 4,2, 12, 15, 13,0, 10, 1, 17))

LA12 (20 x 5), Cmaz(o) = 1137
o = ((10,8,9,18,12,0, 16, 6, 15,5, 13,4, 7,11, 3,2, 1, 17, 14, 19),



(5,11,3,12,0,16, 6,4, 18,8,2,14,17,1,9, 15,19, 7, 13, 10),
(18,16,5,8,15,13,10,11,7,4,3,19,9,2,12,0,6, 1, 17, 14),
(4,15,7,2,11,3,5,1,12,9, 10, 16, 18, 14, 6, 13,19, 17, 8, 0),
(2,18,7,9,11,3,1,13,0,12, 10, 8, 15, 16, 19, 5, 14, 6, 4, 17))

LA13 (20 X 5), Cmaz(c) = 1166

o

LA14 (20

o

LA15 (20

o

LA16 (10

o

LA17 (10

LA18 (10

LA19 (10

LA20 (10

LA21 (15

LA22 (15

o

LA23 (15

o

X

((10,0,19,8,17,9,3,13,1,2,16, 18, 15, 14, 5, 12,7, 6, 4, 11),
(5,1,12,18,19,0,8,2,7, 16, 10,17, 14, 13,6, 11, 3, 4, 15, 9),
(14,12,13,3,4,18,19,8,1,7,11,15,5,9, 10, 6, 2, 17, 0, 16),

(0,18,17, 10, 14, 2, 7,12, 11, 6, 15, 5, 4, 16, 3, 8, 1, 13,9, 19),
(17,7,14,15,13,19,0,9,12, 11, 16, 18, 8, 1, 5, 10, 6, 2, 3, 4))

5), Cmazx(c) = 1292

((5,17,3,6,16,1,13,12,10,19,8,11,15,9, 4,0, 18,2, 14, 7),
(1,8,16,12,19, 15,11, 2, 6, 18, 14, 10, 7, 17,13, 9,0, 3,4, 5),
(2,4,6,14,8,10,7,9,1,13,5, 19,0, 17, 16, 11, 15, 12, 18, 3),
(11,19,2,7,9,3,12,0,4, 13, 15,5, 1, 16, 8, 10, 14, 18, 17, 6),
(15,10,1,13,4,5,8,16,0,17, 3, 18, 14,2,9, 12, 19,6, 7, 11))

5), Cmaz(c) = 1343

((12,13,7,5,18,14,17,8,9, 10,0, 11, 1, 4, 19, 16, 3, 15, 2, 6),

(14,19,2, 15,12, 9, 18,7, 5, 13, 16, 10,0, 6,4, 17,11, 8, 1, 3),
(4,12,1,7,19,13,15,11,2, 3, 18,17, 8,0, 9, 14, 16, 10, 5, 6),
(17,13,6,1,12,14,8,2,18,5,11,7,9, 4, 16, 10, 0, 19, 3, 15),
(8,6,2,5,19,14,15,12,3,9, 7,17, 16, 13, 10, 1, 18, 4, 11, 0))

10), Cmaxz(o) = 1054

((4,7,6,9,1,0,2,3,5,8), (3,0,7,2,4,6,1,8,9,5), (4,2,9,1,3,6,5,8,0,7), (2,6,3,7,9,5,8,0,4, 1),
(1,8,2,9,4,7,5,0,3,6), (4,1,5,8,7,2,0,3,6,9), (0,4,2,7,3,9,5,8,6,1), (4,0,3,2,9,1,8,7,5,6),
(9,2,0,3,8,6,7,1,4,5), (9,0,2,1,3,5,6,7,4,8))

10), Cmaz(c) = 846

((3,4,9,5,8,7,6,2,0,1), (9,6,1,7,2,0,5,8,4,3), (2,8,5,0,4,1,7,3,6,9), (5,8,2,6,3,0,9,1,7,4),
(0,2,4,8,6,5,3,7,1,9), (1,5,9,4,6,0,3,7,8,2), (4,8,2,7,6,0,1,3,5,9), (0,6,1,7,5,3,2,9,8,4),
(1,3,4,6,2,7,0,5,9,8), (4,0,8,9,7,1,2,6,5,3))

10), Cmazx(c) = 970

((o0,8,6,5,2,4,7,1,3,9), (6,8,5,3,2,7,9,4,0,1), (4,9,6,5,3,0,7,1,2,8), (4,6,7,9,1,0, 3,8,2,5),
(9,2,0,5,3,8,4,6,1,7), (7,1,4,8,0,2,9,5,6,3), (0,4,7,1,9,5,2,3,6,8), (4,8,2,6,0,7,9,5,3,1),
(9,2,6,0,3,8,7,1,5,4), (3,4,6,1,5,8,9,7,2,0))

10), Cmaxz(c) = 1013

((7,0,4,1,2,9,8,6,3,5), (3,4,1,6,2,0,8,5,9,7), (0,8,3,5,4,6,2,1,9,7), (0,8,4,2,1,7,6,5,3,9),
(1,0,2,9,8,6,5,3,4,7), (8,0,5,7,3,6,2,1,9,4), (4,6,2,8,9,5,7,0,3,1), (5,1,3,0,8,9,2,6,4,7),
(5,1,7,0,2,3,8,4,9,6), (2,9,7,0,8,6,1,3,4,5))

10), Cmaz(c) = 964

((9,4,8,2,3,0,5,1,7,6), (7,0,6,4,8,1,2,5,3,9), (2,9,1,5,8,4,3,0,7,6), (8,6,9,7,5,2,4,0,3,1),
(6,3,4,0,1,7,8,9,2,5), (2,9,6,8,5,3,1,0,4,7), (0,4,3,5,9,6,2,7,8,1), (1,7,3,6,8,9,2,0,5,4),
(8,9,0,6,5,1,2,7,4,3), (1,9,4,8,6,7,3,0,5,2))

10), Cmaz(o) = 1264
((2,8,11,13,1,10,6,4,12,7,3,9,0,5, 14), (13,2,8,10,1,9,3,7,11,14,6,5,12,4,0),
(9,3,1,4,0,13,7,10, 14, 8,11,6,2,5,12), (1,2,14,8,6,3,0, 11,9, 4,12, 13,7, 10, 5),
(3,14,6,2,7,11,10,4,12,0,13,5,1,9,8), (11,12,7,8,9,6,3,14,0,2,13,1, 5, 10, 4),
(9,14,2,11,5,7,6,12,3,1,13,0, 4, 8,10, (5,12,3,8,6,7,4,2,14,13,9,11, 1, 10, 0),
(4,13,5,3,12,6,2,14,1,10,9,8,11,7,0), (11,4,12,6,9,2,1,13,10,5,0, 3, 14, 7, 8))

10), Cmaz(c) = 1079
((5,2,7,10,13,11,12,1, 6,4, 9, 8,3, 14,0), (10,7,8,11,13,4,12,1,5,14,2,9, 3,0, 6),
(3,2,9,1,4,10,14,11,0,8,5,7,6,12,13), (3,9,6,1,12,11, 5, 8, 14,7, 13, 2, 4, 0, 10),
(7,4,10,5,14,8,3,1,0,13,6,9,2,11,12), (12,0,2,7,6,5,3,1,13,4,9, 10, 14, 8, 11),
(5,3,4,9,12,7,6,10,2,14,1, 8,13, 11,0), (2,7, 5,13, 3,4,9,12, 10, 11,0, 14, 8, 1, 6),
(2,7,14,5,8,3,6,4,12, 10,11, 13,9,0,1), (8,0,2,6,9,10,1,11,7,3,13,5, 12,4, 14))

10), Cmaz(o) = 1185
((8,2,6,11,4,12,10,9,5,1,7, 14, 3,0, 13), (14,1,9,7,5,11,6, 10,0, 12, 3,8, 13,4, 2),

(11,13, 10,8,9,0,3,7,1,4,6,14,12,5,2), (7,13,3,14,1,2,10,0,9,6, 11,4, 12,5, 8),
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LA24 (15 x

o

LA25 (15 x

o

LA26 (20 x

o=

LA27 (20 x

o=

LA28 (20 x

o=

(12,4,1,13,0,8,9,6,3,7,5,10,2,14,11), (3,7,0,13,5,2,1,10,12,9, 8, 4, 14, 11, 6),
(5,1,4,13,12,14,9, 3,8,0, 11, 2,7, 6, 10), (0,6,8,12,14,4,9,5,10,3,1,13, 11,2, 7),
(10,14,0,6,8,7,2,11,5,4,3,1,12,9,13), (4,12,11,7,2,13,14,3,6,1,9,0, 10, 5, 8))

10), Cmaz(co) = 1101

((11,8,5,0,9,2,14,1,13,3,12,6,4, 7, 10), (3,2,12,6,9,13,1,4,5,7, 11,14, 0, 8, 10),
(14,13,6,4,11,2,12,7,10,9,0,8,1,3,5), (11,2,12,9,10,7,1,13,14,8,3,4,0, 5, 6),
(8,13,3,5,2,10,0,6,7,1,9,14,11,12,4), (14,13,2,7,5,3, 8,4, 11, 10,1, 9,0, 12, 6),
(6,1,13,3,12,0,2,14,9,10,4, 11,8,5,7), (0,4, 3,7,10,13,11,6,8,12,14,5,9,2, 1),
(7,5,1,13,6,4,9, 14, 11, 12,0, 2, 3, 8, 10), (12,0,9,8,14,6,5,11,7,1, 2, 13, 3, 4, 10))

10), Cmaxz(c) = 1166

((6,3,2,10,5,7,0,9,11,1,8,12,14,13,4), (11,3,2,13,14,8,12,1,0,7,10,4,5,9,6),
(3,13,5,1,8,6,12,0,4,7,14,10,9,11,2), (7,1,0, 10, 8, 14,6, 5,4, 2,3, 11, 13, 12, 9),
(14,0, 10,9,3,11,1,8,2,13,7,6,12, 5,4), (1,11,13,10,3,5,0,6,9,7, 2, 14, 8, 4, 12),
(13,10,4,11,9,2,1,8,12,14,3,5,0,6,7), (9,10,7,5,14,3,13,2,12,1,0,4, 11, 6, 8),
(5,10,0,9,11,13,14,3,4,8,12,6,7,1,2), (2,7,3,13,1,8,0, 10,6, 14,9, 5,12, 4, 11))

10), Cmaz(c) = 1435
((13,14,6,3,19,8,5,15,17, 1, 2, 18,4, 0,7, 16, 12, 9, 11, 10),
(3,19,11,16,5,8,17,2,12,4,9,0,13,6, 1, 15,7, 18, 14, 10),
(4,15,18,12,2,11,3,9,17, 13,5, 10, 8,0, 14, 6, 1, 16, 7, 19),
(15,9,13, 18,3, 1,11, 12, 19, 16, 4, 10, 6,2, 8, 7,0, 5, 17, 14),
(9,1,2,12, 5,10, 18, 14, 6,13, 15,16, 7, 0,11, 4, 8,17, 3, 19),
(2,6,11,3,1,9,4,15,7,19, 13,0, 16, 8, 14, 5, 10, 17, 12, 18),
(9,2,4,0,11,6,14,13,1,7, 12, 16, 17, 18, 8, 15, 3, 10, 5, 19),
(13,11,16,0,17,10,2,3,7,15,19,1,4,9,12, 18, 5, 14, 8, 6),
(11,13,0,8,16,7,9,14,1,12,4, 17,5, 15, 10, 3, 19, 18, 6, 2),
(14,6,1,7,4,10,18,0,19, 5,8, 11,9, 2,13, 17, 12, 16, 3, 15))
10), Cmaz(c) = 1442
((17,3,8,1,6,11,19, 14,9, 10,0, 2, 7, 12, 5, 4, 13, 16, 18, 15),
(13,7,8, 11,14, 16,9, 6,2, 12,3, 5,0, 10, 19, 15, 4, 17, 1, 18),
(10, 13,9, 18, 5,3, 2,4, 15, 8, 14, 19, 16, 6, 11, 1, 12, 0, 17, 7),
(9,0,5,10, 14, 18, 12,17, 11, 13, 7, 3, 16, 2, 6, 1, 8, 19, 15, 4),
(11,4,19,2,0,5,6,16,12,7,10,13, 8,18, 15, 14,17,1, 9, 3),
(18,6,15,17,13,7, 10,0, 16,1, 8,4,19,9,11, 2, 5, 3, 12, 14),
(16,14,19,1,6,8,12,5,18,7,17,9, 13, 15,4, 3,0, 10, 11, 2),
(15,11,1,13,9,19, 6,4, 10, 5, 18, 16, 0, 2, 14, 12, 3, 17, 7, 8),
(11,15,17,9,13, 2, 3, 14, 10, 19, 5,0, 18, 12, 16, 8, 7, 6, 4, 1),
(19,12,8,17,3,5,4,10,0,9, 13,6, 11, 14,7, 1, 16, 2, 18, 15))
10), Cmaz(o) = 1487
((16,13,10,3,4,6,14,5,7,9, 15,19, 17,8,0, 1, 18,12, 2, 11),
(7,17,8,0,9,6,2,3,1, 14, 10, 11, 16, 18, 12, 19, 15, 4, 5, 13),
(1,9,19,4,18,3,16,17,11,2, 15,7, 12,13, 14, 5, 6, 10, 0, 8),
(1,7,6,17,16, 15,2, 12, 14, 3,9, 13, 4, 19, 18, 10, 8, 0, 5, 11),
(13,3,18,2,7,8,15,10,1,6, 5,0, 9, 12,17, 14, 16, 19, 11, 4),
(3,7,9,12,13,19, 18, 15, 10, 16, 6, 8,4, 17,0, 5,14, 1, 2, 11),
(6,4,11,17,3,9,18, 5,8, 15,7, 19, 14, 10, 16, 13,2, 12, 1, 0),
(9,15,2,12,8,5,1,4,16,13,17, 3, 18,0, 10, 19, 6, 14, 11, 7),
(12,10,6,9,0,4,16,17, 14,19, 18,11, 5,1, 2,8, 7, 13, 15, 3),
(17, 14,13, 5,4, 19,9, 10, 16, 6, 1, 12, 15, 2,0, 11, 3,7, 18, 8))

LA29 (20 x 10), Cmaz(c) = 1337

o=

((1,11,6,4,15,0,2,10,5,19,7,18,3,17,16, 12,8, 14,9, 13),
(6,9,7,11,3,8,15,17,10,18,14,2,1, 13, 5,12, 4, 16, 0, 19),
(7,1,3,15,10,8,0,17, 14, 19,13, 2,4, 11, 12, 5, 6, 9, 18, 16),
(14,13,1,3,17, 15,2, 16, 5,18,11,6,0,9, 12, 8,7, 4, 19, 10),
(18,9,4,5,6,12,13,1, 10, 3,7, 15, 16, 2, 8, 11,0, 14, 19, 17),
(13,6, 18,19,5,11, 14,1, 4, 8,10, 0, 2, 16,12, 3, 15, 17,9, 7),
(8,5,7,6,12,13,4,17,3,16, 1, 14, 11, 10, 9, 0, 18, 2, 19, 15),
(4,5,9,7,15,12,0,2,8, 17,18, 14,16, 1, 19, 13,6, 10, 3, 11),
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(5,0,4,6,9,12,13,8,17,1,14, 7, 3,15, 10, 18, 19, 11, 2, 16),
(16,18,1,10,2,3,8,13,4,14,15,5,7,9,11,17,0, 6, 12, 19))
LA30 (20 x 10), Cmax(c) = 1534
o =((16,9,11,12,13,17,19,8,5,6,1,3,2,7,0, 14, 10, 15, 4, 18),
(5,14,15,17,11,0,8,1,12, 3,19, 18, 16, 10, 6,4, 7, 13, 2, 9),
(12,17,16,18,7,5,2,9,14,15,19,6,3,11,8, 10,1, 13, 4, 0),
(19,8,2,1,6,0,17,7,10, 13,4, 5,14, 9, 15, 18, 12, 3, 16, 11),
(3,1,8,17,15,16, 10, 18,12, 7,0,4,9, 2, 14,19, 11, 6, 13, 5),
(17,6, 10,15,19,12,14,1, 3, 4,13, 18,16, 2,7,9,5, 8,0, 11),
(0,4,6,8,10,16,5,18,12,14,1,13,17,9, 3,15, 7,19, 2, 11),
(19,15,0,17,2,7,9,16,5,6, 11, 13,4, 1, 3, 8, 18, 14, 10, 12),
(1,5,18,0, 14,16, 15,3, 7, 10,12, 6, 13,4, 2,19,9,8,17, 11),
(4,12,6,7,5,1,18,19,0, 15, 8, 10, 14, 16,17, 13, 2, 11, 3, 9))
LA31 (30 x 10), Cmax(c) = 1931
o =((3,9,20,4,22,25,26,11,21,5,28,8,17, 10, 7, 19, 16, 27, 15, 12, 23, 18, 2, 6, 13, 24,29, 1, 0, 14),
(9,25,22,26,19,6,14,13,7,23, 1,28, 2,29, 11, 16, 15, 27, 12, 10, 20, 18, 3,17, 21, 8, 0, 4, 24, 5),
(2,14,8,18, 16, 5,29, 19, 15, 25,0, 3,24,17,26,7,1,9, 23,11, 4, 10, 21, 22, 20, 6, 13, 27, 12, 28),
(21,18, 16,5, 8,26, 3,13, 9, 29, 2, 24, 27, 15, 0, 23, 6, 20, 10, 1, 22, 28, 4, 25, 11, 19, 17, 14, 7, 12),
(22,19, 25,29,2,0,4, 15, 13, 14, 8, 16, 18, 23, 20, 3, 21, 6, 12, 28, 10, 1, 5, 11, 26, 24, 17,9, 27, 7),
(10,27,1,9,15, 11,12, 5,13, 21, 3, 14, 22, 0, 6, 18, 17, 19, 4, 25, 28, 20, 29, 16, 2, 24, 8, 7, 23, 26),
(20,19, 10, 18, 21, 12, 4, 13, 25, 22, 27, 2, 24,29, 8,23, 1,11, 3, 6, 16, 17,9, 7, 0, 14, 28, 15, 26, 5),
(10,17,0,11, 3,22,15,9,6,7,1, 12,19, 18, 25, 28, 13, 20, 2, 5, 29, 27, 26, 14, 24, 8, 21, 16, 4, 23),
(1,17,11,3,22,29,4,21,14,2,6,9,0, 23,7, 18, 19, 25, 15, 20, 13, 12, 28, 10, 27, 26, 8, 5, 16, 24),
(11,4, 15, 13,12, 21, 23,0, 9, 25, 8, 14, 26, 16, 17, 24, 18, 10, 22, 1, 28, 29, 2, 3, 27, 6, 7, 20, 19, 5))
LA32 (30 x 10), Cmax(c) = 1875
o = ((26,4,24,8,23,15,9,16, 14, 13, 2, 20, 29, 3, 10, 11, 17, 5, 18, 27, 0, 19, 21, 1, 25, 6, 28, 22, 7, 12),
(18,27,0,17,10,7,6,11, 16, 19,4, 1,21, 8, 5,12, 24, 2, 26, 20, 13, 29, 22, 28, 3, 15, 25, 23, 14, 9),
(11,5, 19,26,29,1, 14, 2, 21, 8,9, 28,0, 13, 27, 22, 4, 3, 17, 23, 12, 15, 24, 25, 16, 10, 6, 20, 7, 18),
(8,26,11,6,27,16,5,17,24,7,2,9, 22, 25,12, 13, 23,29, 19, 0, 4, 14, 28, 10, 3, 1, 18, 15, 20, 21),
(23,13,6,3,28,0,11, 10, 18, 4, 1, 16, 12, 20, 15, 17, 25, 7, 22, 21, 2, 8, 5, 29, 26, 9, 24, 19, 14, 27),
(13,19, 29, 26, 2, 23, 22, 5, 6, 17, 9, 28, 20, 16, 18, 1, 8,25, 10, 3,0, 15, 11, 24, 14, 21, 4, 27,12, 7),
(0,16, 14, 5,21, 4, 3,27, 15, 18, 19, 29, 13, 6,28, 9, 7, 24, 2, 17, 26, 25, 23, 12, 10, 20, 8, 22, 11, 1),
(19,15,1,11, 26, 22, 18, 7, 12, 14, 25, 3, 10, 23, 6, 27, 28, 29, 21, 20, 13, 8, 5, 16, 2, 0, 9, 24, 17, 4),
(10, 22, 8, 16, 19, 20, 26, 11, 24, 29, 21, 14, 0, 27, 5, 28, 6, 15, 23,1, 12, 18,2, 9, 4, 17, 7, 25, 3, 13),
(27,24, 15,23, 1,29, 26, 14, 11, 21, 20, 9, 6, 7, 22, 16, 4, 10, 5, 8, 12, 13, 0, 25, 19, 3, 2, 17, 18, 28))
LA33 (30 x 10), Cmax(c) = 1875
o = ((1,20,14, 5,10, 9, 18, 22, 25, 27,0, 8, 6, 24, 16, 15, 21, 7, 29, 2, 23, 3, 12, 26, 11, 19, 13, 4, 17, 28),
(26,12,21,1, 25,13, 18, 24, 10, 19, 23,17, 7, 8, 28,0, 11, 5, 29, 20, 16, 4, 3, 2, 14, 27, 15, 22, 6, 9),
(18,5,25,13,29,7,1,0,16, 20,9, 4, 15,17, 3, 23, 26, 28, 2, 19, 22, 21, 27, 24, 8,12, 11, 10, 14, 6),
(7,3,6,1,10,5, 15, 4, 16, 22, 27, 8,20, 13, 11, 24, 19, 18, 2, 25, 23, 17, 14, 12, 9, 29, 28, 21, 26, 0),
(8,22,17,21,3,6,14, 26,0, 1, 28,19, 16, 2, 12, 29, 15, 5, 13, 11, 24, 9, 20, 27, 10, 23, 18, 4, 7, 25),
(13,3,1,8,10,28, 18,24, 25,26, 11,9, 4,0, 6,27, 14, 17, 2, 15, 7, 22, 5, 29, 12, 19, 20, 16, 21, 23),
(2,24,3,6,29,13,10, 7, 18, 23, 25, 1, 22, 20, 14, 21, 12, 15, 17, 26, 4, 28, 11, 0, 9, 16, 19, 8, 5, 27),
(25,18, 14, 5, 24, 28, 26, 23, 17, 21, 15, 6, 7, 8, 19, 16, 29, 9, 2, 20, 10, 27, 4, 3, 12,22, 1,0, 13, 11),
(21,13, 26, 15,11, 3,29, 7, 19, 20, 10, 4, 17, 28, 1, 2, 16, 23, 22, 9, 14, 27, 5, 8, 0, 18, 6, 25, 24, 12),
(24,15, 6, 18, 8, 14, 22, 27, 19, 28, 25, 29, 12, 23, 0, 26, 3, 13, 1, 16, 20, 10, 5,21, 7,4, 9, 11, 17, 2))
LA34 (30 x 10), Cmax(c) = 1935
o = ((15, 28, 20, 14, 6, 26, 10, 12, 22,11,8,5,7,17,0, 29, 13,9, 4, 19, 2, 23, 1, 25, 27, 24, 18, 21, 16, 3),
(19,17, 3,24, 20, 14, 13, 21, 2, 22, 28,11, 0, 18, 26, 4, 29, 8, 15, 10, 9, 12, 16, 6, 27, 5, 7, 25, 23, 1),
(20,0,7,28,3,18,8, 15, 26, 25, 22, 2, 27,29, 19, 24, 21, 1, 10, 14, 5,17, 13,9, 23, 6,4, 11, 16, 12),
(3,27,29,19,15,17,5,7, 16, 4,23, 9, 10, 14, 2, 28, 6, 13, 24, 8, 22, 1, 0, 20, 11, 18, 21, 26, 25, 12),
(22,10,5,4,24, 1,27, 11, 3, 18, 6, 21, 15, 20, 25, 16, 26, 9, 19, 23, 14, 2, 13, 8,28, 12,29, 7,0, 17),
(25,15, 14, 21, 20, 7, 13,0, 8,27, 1, 11, 18, 5, 6, 29, 28, 23, 2, 19, 4, 16, 10, 17, 22, 3, 12, 26, 24, 9),
(13,22, 10, 2, 26, 4, 29, 20, 5, 3, 24, 16, 6,21, 17, 27, 18,0, 9, 25, 12, 8,1, 15, 23, 7, 14, 19, 28, 11),
(7,26, 18,22,14, 20,9, 0,24, 23,13,19,1, 17, 12, 28, 4, 3, 16, 8, 25, 29, 27, 5,6, 11, 15, 21, 10, 2),
(18,11, 27, 20, 6, 28, 10, 21, 8, 15, 26, 25, 13, 7, 12, 23,22, 5, 3, 1, 9, 16, 17, 24, 2, 0, 29, 14, 19, 4),
(25,15, 16,27,6,4,11,9,5,26,18,0,13,7,12, 3,19, 2, 10, 24, 29, 22, 23, 17, 14, 1, 20, 8, 28, 21))
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LA35 (30 x 10), Cmaz(o) = 2118
o = ((18,0,28,10,4,19, 1, 13,17, 29, 26, 15, 11, 3, 21, 5, 24, 14, 25, 12, 9, 16, 22, 27, 6, 8, 23, 2, 20, 7),
(15,23,19,17,3,12,18,6,9, 2, 28,27, 13, 4, 16, 26, 5,24, 11, 1, 10, 29, 25, 20, 0, 22, 14, 21,7, 8),
(21,7, 14,0,29,25,8,6,9,1, 24, 22, 26, 28,11, 10, 15, 17, 19, 12, 3, 2, 20, 5, 18, 27, 23, 4, 13, 16),
(29,1,2,11, 23,22, 28,10, 4, 0,24, 18,27, 6,13, 8,5, 17, 15,20, 19, 3,9, 26, 7, 14, 25, 12, 21, 16),
(2,11,22,16,21,7,4,23,19,6,17, 18,28, 15, 10, 29, 13,5, 12,1, 9, 8, 3, 20, 26, 25, 27, 0, 14, 24),
(26,15,21,6,23,3,9, 18,28, 24,27, 19,4, 10, 17, 5, 13, 14, 25, 2, 8,29, 0, 12, 22, 7, 16, 11, 20, 1),
(27,9,18,15,12,19,1, 13, 10, 22, 29, 4, 5, 8, 21, 2, 26, 20, 3, 0, 25, 23, 7, 14, 16, 24, 11, 28, 17, 6),
(8,6,5,25,20,16,12,7,17,0, 28, 19, 10, 15, 11, 26, 22, 27, 13, 2, 4, 14, 21, 9, 18, 29, 3, 23,24, 1),
(23,10,2,6,8,27,9,7,18,17,1, 15, 11, 13, 16, 29, 4, 19, 12, 21, 20, 0, 26, 22, 3, 5, 25, 24, 28, 14),
(9,29, 12, 28, 8, 10, 2, 23, 18, 20, 0, 26, 4, 17, 15,22, 1,25, 21, 13, 24, 19, 3, 6, 7, 27, 16, 5, 14, 11))
LA36 (15 x 15), Cmaz(o) = 1510
o =((5,3,10,6,14,9,2,1,4,0,7,8,12,11,13), (11,8,1,7,0,6, 14,12, 10,5,13,4,3,2,9),

(5,11,2,8,7,12,0,4,3,13,14,9, 6, 10, 1),
(7,1,6,9,0,3,2,4,10,5,11, 12,13, 8, 14),
(8,3,0,6,9,14,11,2,1,5,4,12,7, 10, 13),
(6,8,9,1,14,3,4,7,0,11,12,10, 5, 2, 13),
(4,14,8,13,6,0,9,12,10,11,2,1,7, 5, 3),
(6,12,7,2,1,10,3,5,14,0,9,8,11,4,13),
(14,13,1,0,8,9,7,10,5,4,6,12,11, 3, 2))

LA37 (15 x 15), Cmaxz(c) = 1588
o =((2,3,5,8,4,10,1,14,9,12,6,7, 13,11, 0),

(12,6,1,3,8,0,11,5,10,2,7, 14, 13, 4, 9),
(10,6,3,14,5,4,7,9,8,11,2,1,12,0, 13),
(2,7,0,13,5,4,8,11,1,3,10, 14, 9, 12, 6),
(2,4,3,11,1,14,5,7,6,8,13,12,0,9, 10),
(3,11,12,7,2,14,5,0,8,9,6, 10, 13,4, 1),
(11,3,10,13,8,2,12,0,5,6,7,9, 14,1, 4),
(1,12,7,6,0,9,5,3,8,11, 10, 2,13, 14, 4))

LA38 (15 x 15), Cmaz(c) = 1421
o =((4,1,0,10,3,9,6,14,7,12,13, 8,2, 11, 5),

(4,8,11,12,13,10, 14,9, 3,5,1,0, 2,6, 7),
(10,13,3,2,5,1,9,7,0,12,11, 4, 8,14, 6),
(5,9,11,0,12,2,14,10,8,7, 1, 3,13, 4, 6),
(8,12,3,13,0,1,10,9,2,4,5,11,7, 6, 14),
(13,10, 4,6,8,14,0,5,9,1,2,12,7,11, 3),
(0,10,8,2,1,3,6,9,13,11,4, 7,12, 14, 5),
(3,1,11,12,6,7,14,0,4,5,2,9, 10, 13, 8))

LA39 (15 x 15), Cmaz(o) = 1500
o= ((2,12,3,14,13,11,6,8,9, 10, 1,4, 7, 5, 0),

(9,3,8,5,13,6,0,11,10,4,7,12,1, 14, 2),
(8,12,13,5,9,0,3,7,10,1,6,11,2, 4, 14),
(1,3,10,7,6,9,0,11,4,2,14,12,5,8,13),
(7,10,5,2,6,13,12,1,4,8,11,0, 14,9, 3),
(6,11,0,7,2,9,1,12,14,13, 3,10, 4, 5, 8),
(4,5,3,6,11,12,14,13,10,0,7,9, 1,8, 2),
(11,0,4,7,3,10,14,9,2,6,12, 5,13, 8,1))

LA40 (15 x 15), Cmaz(c) = 1440
o =((12,9,10,1,7,4,13,6,2,8, 5, 14, 11, 3, 0),

(10,5,7,0,6,1,13,2,4,3,9,8,14,12,11),
(7,13,0,10,9,11,4,3,5,6,1,8,14,12,2),
(6,8,10,3,2,12,14,0,13,9,5,11,7,4,1),
(8,7,13,2,0,6,4,14,9,11, 1,10, 12, 3, 5),
(13,11,0,14,9,3,2,7,12,6, 5, 8,4, 10, 1),
(4,13,2,0,7,10,9,6, 14, 11,8, 1, 3,12, 5),
(2,6,8,11,7,0,4,3,12,5,10,1, 13,9, 14))

(12,10,11,7,0,8,6,9,5,1,2,14, 13,4, 3),
(3,8,9,2,12,11,13,6, 1,0, 10, 14, 7, 4, 5),
(10,12,13,1,7,6,2,9,3,8,14, 11,0, 4, 5),
(2,14,13,3,7,9,0,11,1,4,12, 10,8, 5, 6),
(1,9,7,14,12,6,8,3,4,13,11,0, 5, 2, 10),
(7,12,8,3,6,5,2,9,14,10,11,0, 1,4, 13),

(1,11,9,12,10,13,4,7,8,3,5,2,14,0,6),
(1,3,14,9,4,12,5,10,0, 13,7, 2,6, 8, 11),
(0,12,7,8,5,11,6,10,13,1,9, 2, 14, 3,4),
(12,5,1,10,3,7,4,9,8,6,14,0,2,13,11),
(4,12,6,8,7,0,2,9,14,13,1, 3,5, 10, 11),
(5,9,8,13,7,0,10, 14,2, 3,11, 4,6,12,1),
(14,9,5,3,7,12,8,10,6,2,13,11,4,0,1),

(0,9,3,13,11,10,12,1, 14, 5,4,8,2,6,7),
(2,13,14,11,12,4,5,6,0,7, 10,1, 8, 3,9),
(11,14,9,13,7,8,10,4,5,12,1,3,6,0, 2),
(7,14,6,11,2,3,4,8,10,9,13,5,1,0, 12),
(12,8,4,10,14,3,1,6,5,9,13,2,11,0,7),
(5,3,14,9,13,8,7,4,10,6,0,2,1, 11, 12),
(8,11,4,6,13,3,2,10,12,9,0,14,7,5,1),

(8,14,10,4,5,9,11,2,7,13,6,0,12, 1, 3),
(14,13,2,10,8,4,3,1,0,7,9,5,12,6, 11),
(3,9,5,12,11,2,1,10, 7, 14,6, 13,4, 8,0),
(12,7,14,0,2,3,9,5,10,6,13,11,4, 1, 8),
(1,9,6,4,12,7,5,11, 10, 3, 13, 14, 2, 8,0),
(5,3,6,11,7,1,0,4,10,2,12,13, 8,9, 14),
(5,6,10,9,4,12,3,0,2,1,7,13,14,11,8),

(5,14,3,2,13,1,8,12,11,9,6,4,0, 7, 10),
(7,8,2,12,6,13,10,11,0, 14,9,1, 3,5, 4),
(5,9,4,7,2,8,10,13,0,3,14,12, 6,11, 1),
(6,7,9,3,2,8,13,14,5,0,4,10,12,11,1),
(6,0,8,4,11,10,13,1,3,5,12,9, 14,7, 2),
(1,7,2,8,4,12,9, 14, 3,5,11, 10, 6, 13, 0),
(12,13,5,6,4,8,7,9,11, 14, 10, 2, 1, 3, 0),
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SWV06 (20 x 15), Cmaz(o) = 2135

o = ((10,11,18,4,19,1,8,7,13,9,3,6,5, 15,17, 14,0, 12, 16, 2),
(0,2,16,1,11,8,5,4,6,15,9,14,19,13, 7,18, 12, 10, 3, 17),
(1,5,6,9,7,10,17,3,19,0,4,11, 15, 14, 8, 18, 12, 16, 13, 2),
(4,19,3,12,6,11,18,10,8,1,5,7,9,17, 16,2, 13,15, 0, 14),
(7,5,16,15,11,14,9,17,6,8,1,0, 10, 4, 2, 13, 18, 3, 19, 12),
(15,7,4,11,6,3,9,18,10,8,0, 1,5,19,13, 14, 2,12, 17, 16),
(11,6,9,8,7,14,18,0,2, 15,10, 13,1, 3, 19, 4, 16, 5, 12, 17),
(11,1,7,8,9,19,5,16, 14, 6, 15, 0, 10, 13,17, 18,4, 12, 2, 3),
(6,11,9,10,8,18,0,7,12,3,19, 14,16, 15,4, 17,5, 1,2, 13),
(11,7,5,15,1,14,19,4,9,8,6,0, 12, 10, 2, 13, 3, 18, 17, 16),
(9,7,6,11,15,0,4, 13,17, 10, 16, 8, 18, 2,12, 5,3, 1, 19, 14),
(9,4,10,5,15,1,18,11,19,3,6,2, 14,0, 17, 8,16, 13,12, 7),
(6,11,15,13,9,19,2,3,5,0, 14, 17,1, 4, 18, 8, 12, 16, 7, 10),
(15,1,7,14,8,10,11, 19, 13,17,9,5,3,0, 18,12, 6, 2, 4, 16),
(11,8,6,4,1,18,12,3,10,9,2,13,5,7,19,0, 14, 15, 17, 16))

YN1 (20 x 20), Cmaz(c) = 1005

o =((17,8,19,11,14,2,0,15,12,18,9,5,1, 16, 10, 3, 6,4, 13, 7),
(18,16,4,11,7,12,17,19,15,2,6,9,13,1,0, 3, 10, 8, 5, 14),
(0,5,11,12,19,15,7,6,3,1, 8,9, 4,10, 13,17, 18, 14, 16, 2),
(2,5,3,14,6,13,0,19,11, 16,8, 10, 1, 15,17, 18,12, 9,4, 7),
(3,2,0,17,10,18,6,9,11,4, 16,1, 5, 15, 14, 12, 8,7, 13, 19),
(11,6,15,4,16,7,1, 18, 14,12, 17, 3, 8,5, 2,0, 19, 13, 10, 9),
(1,7,9,3,12,11, 5, 16, 10, 13, 2,6, 18, 8, 14, 17, 15, 0, 19, 4),
(8,9,5,17,15,4,0,7,11, 16,12, 3,13, 10, 2, 14, 6, 19, 1, 18),
(1,16,8,2,5,11,19,15,4,14,0,12,13,7, 3,10, 6,17, 18, 9),
(6,7,18,17,4,12,8,15,11,9,14, 2,3, 13,5, 19, 16,0, 10, 1),
(18,19,3,13,15,8,16,1,6,2,9,17,14,0, 7,12, 11, 10, 5, 4),
(15,14,0,16,12,6,9,4,1,19,13,5,17,2, 11, 10, 8, 3, 18, 7),
(8,10,16,5,6,0,3,12,7,19,4,18,17,15,13,1,9, 14,2, 11),
(5,17,19,11,8,10,12,0,13,15,7,2,1, 3, 14, 6, 18,4, 16, 9),
(16,19,1,12,17,5,13,2,11, 4, 14,0, 15, 3,6, 8,9, 7, 18, 10),
(9,10,12,11,13,15,3,0, 14,17, 8,16,4,1,6,7, 19, 2, 5, 18),
(13,9, 14,6, 10,19, 7,4,17,18,5,1, 2,12, 16, 15, 3,0, 8, 11),
(0,10,13,2,17,14,9,8,6,7,16,19,11,12,3,5,1, 4, 18, 15),
(17,10,6,11,9,3,8,13,0,2,1, 18,16, 7, 19, 12, 14, 15, 4, 5),
(4,14,9,5,12,10,11,3,15,1,18,7,19,0, 16, 8,13, 6,2, 17))



v.2.2 SPT

(%

NALRAUNAIN

LAO1 (10 x 5), Cmaz(o) = 751

o

LAO02 (10

o

LAO03 (10

LA04 (10

LAO5 (10

LA06 (15

LAO7 (15

LAO8 (15

LA09 (15

LA10 (15

LA11 (20

LA12 (20

o

LA13 (20

o

X

X

X

((1,0,7,8,4,3,5,6,9,2), (0,8,5,3,7,6,1,4,9,2), (7,5,8,1,9,4,0,6,3,2), (82,1,6,9,7,4,0,5, 3),
(9,8,0,1,6,5,3,7,4,2))

5), Cmax(o) = 821

((o0,8,4,1,7,6,5,9,2,3), (7,5,6,0,1,9,8,4,2,3), (3,1,8,9,4,0,7,6,2,5), (0,4,6,1,8,9,7,5,2,3),
(8,1,4,6,9,0,5,2,7,3))

5), Cmaz(c) = 672

((1,3,0,7,8,9,2,4,5,6), (0,1,7,9,3,2,8,4,5,6), (1,2,6,0,3,7,9,8,4,5), (6,2,1,8,7,9,3,0,4,5),
(7,3,9,1,2,8,4,5,0,6))

5), Cmaz(oc) = 711

((0,2,5,8,4,7,6,1,9,3), (2,1,4,7,9,6,8,5,0,3), (9,8,5,6,2,1,0,4,3,7), (5,1,4,2,9,7,0,6, 8, 3),
(9,1,8,2,4,5,7,0,6,3))

5), Cmax(c) = 610

((6,5,1,3,0,9,4,8,2,7), (2,0,5,6,1,4,3,8,9,7), (89,2,4,1,5,6,7,3,0), (5,1,2,6,9,8,3,4,7,0),
(1,7,4,5,6,3,0,9,8,2))

5), Cmaz(c) = 1200

((7,2,11,14,13,6,4,0,1,5,8,3,10,12,9), (0,7,2,13,5,4,14,1,11, 3,6, 12, 8, 10, 9),
(2,0,10,5,7,4,11,13,14,1,8,12,3,6,9), (1,3,4,2,12,7,6, 11,13, 14, 8,0, 5, 10, 9),
(10,4,1,13,12,11,7,0,2,14,3,8,6,5,9))

5), Cmaz(c) = 1034

((3,9,2,0,13,11,12, 6,4, 1, 14, 10, 7,8, 5), (5,4,3,12,6,9,2,11,0, 14, 1, 13, 10, 7, 8),
(7,5,6,11,2,3,12,9,4,13,0, 14,10, 1,8), (4,2,7,11,3,13,9, 12,6, 0, 14, 1, 10, 5, 8),
(9,12,13,8,3,0,11,14,6,2, 10,4, 7,1, 5))

5), Cmax(c) = 942
((11,10,12,13,6,2,7,3,1,8,5,9,4, 14,0), (2,1, 13,10,6,7,5,11,4,3,9, 8,12, 14, 0),
(1,4,9,3,7,13,11,2, 5,6, 14, 10, 8,0, 12), (13,2,6,7,9,5,8,11,1, 10, 4,0, 12, 3, 14),
(9,6,5,11,13,3,2,10,4,1,8,7,12,0, 14))

5), Cmaz(c) = 1045

((3,14,11,5,13,4,6,8,1,12,10,9,0,2,7), (11,0,13,3,1,6,5,14,8,9,7, 2, 10, 4, 12),
(9,6,7,13,8,1,3,5,10,14,4,0,2,11, 12), (6,13,1,10,5,11,9,12,3,0,2, 4, 14,8, 7),
(12,10,6,9,8,1,4,5,2,3, 14, 13,0, 11, 7))

5), Cmaz(o) = 1049
((10,4,8,2,0,3,13,7,11,9,5, 1, 14,12, 6), (0,13,3,4,7,10,2,1,5,9, 8,12, 14,6, 11),
(4,7,0,13,3,10,9,11,5,2,14,12,8,1,6), (12,5,3,7,0, 10,4, 13, 8,9, 14,2,1,11, 6),
(10,5,13,0,7,9,4,8,3,2,1,14,12, 6, 11))

5), Cmaxz(c) = 1473

((2,1,4,15,0,14,8,3,13,11,17, 16, 5, 18,7, 6, 10, 12, 9, 19),
(15,2,0,16,8,13,1,4,17, 14,11, 3,19, 7, 12, 5, 18, 10, 6, 9),
(13,0,3,2,5,11,15,14,1, 4, 19, 17, 8, 16, 7, 18, 12, 6, 10, 9),
(1,3,16,4,15,14,0,13,11,7,17, 19, 8, 5,2, 18, 10, 12, 6, 9),
(14,11,8,16,5,4,15,3,13,1,19,7,18,0, 17, 2, 12, 6, 10, 9))

5), Cmaz(c) = 1203

((8,9,10,13,19,17,7,15,1, 16,0, 2, 14, 4, 3, 12, 18, 11, 6, 5),
(14,0,17,11,19, 3,1, 16, 13, 8, 2, 4, 15, 6, 12, 10, 9, 7, 5, 18),
(19,13,15,7,16,9,17,8,10,1, 18, 2,4, 3, 14,0, 11, 12,5, 6),
(7,15,1,19,17,2,9,13,11, 3,4, 14, 8, 10, 16, 0, 12, 6, 5, 18),
(2,7,19,13,9,1,17,11, 15,3, 8,18, 14, 0, 10, 4, 16, 12, 6, 5))

5), Cmaz(c) = 1275

((8,3,1,19,10,15,11, 16, 13,6, 0,4, 7,9, 2,12, 5, 14, 17, 18),
(16,1,8,2,3,7,11,6, 15,12, 13,4, 5,0, 14, 19, 10, 9, 18, 17),
(3,14,12,11,15,1,8,13,6,4,7, 16, 5,9, 2, 19,0, 10, 18, 17),
(2,7,11,3,15,0,6,1, 8,14, 16,4, 13,12, 5, 10, 18,9, 17, 19),
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LA14 (20 x

o=

LA15 (20 X

o

LA16 (10 x

o =

LA17 (10 x

o=

LA18 (10 x

o=

LA19 (10 x

o=

LA20 (10 X

o=

LA21 (15 X

o=

LA22 (15 x

o =

LA23 (15 x

o=

LA24 (15 X

o=

(7,17,15,14,11,3,1, 13,6, 8,16,4,12,9,0,2, 5, 19, 10, 18))

5), Cmaxz(c) = 1427

((5,3,17,13,6,0,12,16,4,9,19,7, 14, 18, 15,2, 10, 1,8, 11),

(18,12, 14, 16,0, 19,7, 17,3, 4,9, 15,2,5,13, 1, 8, 10, 6, 11),
(6,14,4,0,17,7,13,9,2, 12, 3,19, 5, 18, 16, 15, 10, 8, 1, 11),
(0,9,7,19,12,13,3,4,14,11, 17,2, 5, 18, 15, 16, 10, 1, 6, 8),

(13,0, 17,14, 4,15,12,3,7,9, 5, 18, 16, 19, 2, 10, 1, 8,6, 11))

5), Cmaz(c) = 1339

((0,18,12,10,11,13,1,3,6,7, 4, 2,15, 9,16, 5, 14, 8,17, 19),
(16,9,2,15,10,6,0,11,19,1,3,4,18,7,14, 12,13, 5,17, 8),
(3,11,0,16,1,12,10,2, 6,4, 15,19,7,13, 18,9, 14, 17, 8, 5),
(17,6,1,11,2,3,0, 10,13, 4, 15, 18,7, 16,9, 14, 5, 8, 12, 19),

(8,16,6,2,3,10,1,11,0,15,19,4,7,9, 18,5, 14,13, 17, 12))

10), Cmaxz(c) = 1156

((7,6,5,0,1,8,4,9,2,3), (0,7,3,6,2,8,5,1,4,9), (5,8,6,1,2,9,0,3,4,7), (6,2,5,7,8,3,9,0,1,4),
(8,1,5,7,2,9,0,6,4,3), (5,8,1,7,6,0,4,2,3,9), (0,5,7,8,6,2,3,4,1,9), (0,8,5,3,1,2,6,7,9,4),
(9,8,0,2,5,6,7,3,1,4), (9,0,5,1,6,7,8,2,3,4))

10), Cmaz(c) = 924

((3,4,7,8,5,9,0,1,6,2), (7,6,1,9,8,2,0,3,4,5), (2,8,7,5,0,1,4,3,6,9), (5,8,3,0,1,2,6,7,4,9),
(0,2,4,8,3,1,5,6,7,9), (1,5,3,0,8,4,9,7,6,2), (7,4,8,1,0,3,2,6,5,9), (7,0,6,1,3,8,5,4,2,9),
(1,3,7,4,6,0,8,2,5,9), (4,0,8,1,7,3,9,5,2,6))

10), Cmaxz (o) = 981

((8,0,2,5,1,4,7,6,3,9), (8,5,2,3,6,7,0,1,9,4), (4,9,5,3,1,6,2,8,7,0), (1,4,7,3,0,8,6,9,2,5),
(2,9,5,3,0,8,1,4,7,6), (7,1,8,2,0,4,5,3,9,6), (0,1,4,7,2,3,5,8,9,6), (8,2,4,0,1,7,5,3,6,9),
(2,9,3,1,0,8,7,5,4,6), (3,1,4,5,8,2,7,6,9,0))

10), Cmaz(c) = 940

((7,4,0,1,2,9,3,8,6,5), (3,4,6,1,2,8,7,0,5,9), (0,8,3,4,5,6,7,2,9,1), (0,8,4,7,2,3,1,6,5,9),
(1,0,2,6,8,9,3,7,5,4), (8,7,0,5,3,6,9,1,4,2), (4,6,2,8,7,9,3,5,0,1), (5,1,3,0,8,7,9,4, 6, 2),
(7,5,3,1,4,8,0,2,9,6), (2,9,7,8,3,0,4,6,5,1))

10), Cmaz(o) = 1000

((9,4,8,2,3,5,0,1,7,6), (7,0,5,8,4,6,2,1, 3,9), (5,2,9,1,8,4,3,0,7,6), (8,5,6,9,2,7,4,0,3,1),
(6,3,4,0,1,8,7,5,2,9), (2,5,8,9,6,3,0,1,4,7), (0,5,4,3,9,2,6,8,7,1), (1,7,3,8,5,6,0,4,2,9),
(8,5,0,9,4,1,2,6,7,3), (1,5,9,8,4,0,3,7,6,2))

10), Cmazx(o) = 1324
((2,8,1,10,11,6,13,7,5,0,12,4, 9, 14, 3), (13,2,8,10,1,5,7,9,14,12,0, 3,6, 4, 11),
(0,9,1,7,5,10,8,3,4,13,14, 6,2,12,11), (1,0,2,6,8,14,7,3,12, 4,9, 5,13, 11, 10),
(6,7,3,10,14,2,11,12,0,5,4,1,8,9,13), (7,12,11,8,6,9,0, 5, 14,3, 2, 1, 13, 10, 4),
(5,7,9,14,2,6,12,0,11,1,8, 4,3, 13, 10), (5,12,8,7,6,3,2,4,14,0,9, 1, 10, 13, 11),
(5,13,12,4,8,6,3,1,2,14,7,0,9, 10, 11), (12,11, 5,6,4,10,0,1,2,9,7, 13, 14, 8, 3))

10), Cmaz(c) = 1180
((13,5,2,7,12,1,10,11,9, 4, 6,0, 8, 3,14), (13,8,7,1,11,10,12,4,2,0,9, 14, 3,5, 6),
(1,3,9,2,4,8,0,10,11,14,13,12,7,6,5), (1,3,12,9,6,11,8,5,13,2,7, 0, 14, 4, 10),
(7,1,4,8,5,13,10,0,3,14,2,9,12,11,6), (12,0,2,7,13,6,3,9,4,1, 8,11, 14, 5, 10),
(5,12,9,4,3,7,2,8,6,13,10,1,0,14, 11), (2,13,7,12,9,4,0, 3, 5, 11, 10, 8, 14, 1, 6),

(2,7,8,12,13, 14, 3,4,0,11,6, 10,5,9,1), (8,0,1,2,6,9,12, 13,7, 10, 11, 3, 4, 14, 5))

10), Cmaxz(c) = 1162
((2,8,6,11,9,10,4,13,7,12,3,14,5,1,0), (14,9,1,7,11,5,6, 10,13, 8, 3,4, 2, 12,0),
(9,13,11,3,10,8,1,7,6,0,4, 14, 2,12,5), (7, 3,13,2,14,10,9,1, 11,6, 4, 8,0, 5, 12),
(12,4,1,13,9,6,8,7,3,2,0,10,14, 5, 11), (3,13,7,2,10,1,0,5,9, 8,4, 14,12, 6, 11),
(1,5,13,9,4,14,3,2,8,11,7,12, 6,0, 10), (6,9,12,8,0, 14,4, 10, 3, 13,5, 1,2, 7, 11),
(10,14,2,6,8,7,0,11,3,4,13,9,1,5,12), (4,12,11,7,2,13,14,6,9, 3, 10,8, 1, 5, 0))

10), Cmaz(o) = 1203

((11,9,8,5,14,0,2,13,1,10,3,4,12,6,7), (2,3,4,9,12,13,14,5,6,11,0, 10, 8,1, 7),
(14,13,4,6,11,2,10,9,0,8,7,12,5,3,1), (2,9,11,10,14,13,7,1,8,12,4,0, 3, 5, 6),
(13,8,5,2,3,10,0,14,9,7,6,11, 1, 4,12), (14,13,2,4,5,8,7,10,3,9,11,0, 1,12, 6),
(1,6,13,14,0,3,9,2,10,4,12,8,5,11,7), (0,4, 10,3,7,13,11,8,14,5,9,2,12, 6, 1),
(5,7,14,4,13,9,6,1,0,11,2,8, 3,10,12), (9, 14,0, 8,12,5,11,13,10,2,6, 3,4, 7, 1))
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LA25 (15 x 10), Cmaz(o) = 1449

o

LA26 (20

o

((6,3,9,2,7,11,0,5,8,10,12,4, 1, 14, 13), (11,3,2,14,8,12,9,7,4,0,1,6, 5, 13, 10),
(12,3,8,6,4,5,9,0,7,11,1,13,2, 14, 10), (7,1,8,6,0,4,10,11,2,9, 14,3, 5,12, 13),
(14,9,0,8,3,10,11,2,6,7,4,12,1,5,13), (1,11,3,9,6,10,2,7, 5,8, 4, 13,0, 12, 14),
(13,4,10,9,11,8,2,12, 1, 14, 3,6,5, 7,0), (9,7, 14,10, 3,2,5,12,11,4, 8,6, 0, 1, 13),
(5,0,10,9,11,14,4,8,3,2,12,7,6,13,1), (2,7,8,9,3,11,6,4,1,12,0, 5, 14, 10, 13))

10), Cmaz(c) = 1498

((13,14,8,6,17,1,15,19,7, 16, 18,4, 2,0, 3, 5, 10, 11, 9, 12),
(5,8,16,17,19,3,0,11,4,2,7,6, 15, 14, 13, 1, 18, 10, 9, 12),
(12,18, 4,15, 10, 17,0, 8,2, 13, 14,6, 11,16, 7, 1,9, 19, 5, 3),
(15,18, 13,1, 16, 10,8, 7, 6,4, 17,9, 14,19, 11, 2,0, 3, 12, 5),
(10,1,5,2,14,7,6, 16, 18,9, 15, 13,0, 17, 4, 12, 8, 11, 19, 3),
(7,2,6,1,4,15,3,11, 13, 8, 16, 19, 14, 0, 17, 9, 10, 18, 5, 12),
(0,4,7,6,14,2,17,16, 1,9, 18, 13, 15, 11, 10, 8, 19, 12, 3, 5),
(10,0,16,17,7,13,15,11,2, 1, 14,4, 6, 18, 19, 8, 9, 3, 12, 5),
(0,8,13,7,16,11,14,17,1, 4, 15,6, 10, 18,9, 19, 2, 12, 5, 3),
(14,10,7,6,0,1,8, 4, 18,17, 16, 19, 2, 15, 13, 11, 9, 5, 3, 12))

LA27 (20 x 10), Cmaz (o) = 1784
o= ((17,3,8,1,2,14,10,19,6, 12,4,11,7,13,5,0, 18, 16, 15, 9),

(8,13,14,7,16,2,3,11,12,6,10,17,1,5, 19,4, 18, 15,0, 9),
(10,13, 3,2,4,18,14,5,1,19,16,12,17,6,11,15,7,8,9,0),
(0,5,10,14,17,2,12,3,18,1,7, 19,11, 13, 16, 6,4, 9, 15, 8),
(11,2,4,19,5,0,16,10,12,7,6,17, 14,1, 13, 18, 3, 15,8, 9),
(18,17,6,10,7,1,4,2,16, 13,3, 19, 15,12, 14, 11,0, 5,8, 9),
(14,16,1,19,12,6,17,4,7,3,5,2, 10,18, 13,8, 15,11, 0, 9),
(1,11,15,13,19, 4, 10,2, 17, 6,12, 14, 3,5, 16, 7, 18,9, 8, 0),
(17,2,3,11, 14, 10, 12,19, 13,1, 15,7, 5, 16, 18,4, 6, 8,0, 9),
(19,12,3,17,4,10,2,5,1,14,7,13,11, 8,6, 18, 16, 15, 0, 9))

LA28 (20 x 10), Cmaz(s) = 1610
o = ((16, 14,5, 10,3,13,7,19,6,4,0, 18,9, 8,11, 15,17, 12, 1, 2),

(8,7,0,17,9,14,3,18,11,10,5, 2, 1,19, 12, 6, 15, 4, 13, 16),
(19,9,18,11,3,1,4,7,16,5, 14,17, 15,12, 2, 10, 13, 8, 0, 6),
(16,7, 14,17,6, 15, 3,18,1,19,2,9,12,5, 10,13, 11, 4, 8,0),
(18,3,13,5,10,7,0,15,2,8,14,1, 11, 12,9, 19, 6, 17, 4, 16),
(19,3,7,18,9,12,13, 10,0, 15, 14,5, 8,16, 11, 17,4, 6, 2, 1),
(11,4,6,5,17,18,3,9,19,14,7,8, 15,10, 12,2, 13,0, 1, 16),
(9,5,8,2,12,15,18,0,13,3,4, 1, 16, 19, 10, 14, 11, 17, 7, 6),
(0,10,12,9,6,14,18,19,11,5,7,16,17,4,1, 8,2, 3, 13, 15),
(14,5,17,19,13,10,3,4,11,7,9,12,18,15,2,1, 8,0, 6, 16))

LA29 (20 x 10), Cmaz(s) = 1556
o =((11,1,2,0,4,6,15,9,17,18, 12, 16, 3, 10, 19, 7, 8, 5, 14, 13),

(6,11,9,2,17,3,8,18,15,7,0,12, 4, 10, 16, 14, 5, 1, 19, 13),
(3,0,8,2,17,7,11,9, 15,12, 10, 4, 1, 6, 14, 19, 18, 16, 5, 13),
(2,17,16,11,9, 3,18, 14, 15,12,0, 6,4, 1, 5,13, 8,7, 10, 19),
(9,18,4,2,5,12,6,16, 3, 11, 10,0, 15, 7, 17, 1, 8, 13, 14, 19),
(13,11,6,19,18,2,8,5,4,0,9, 14,16, 12,17, 10, 1, 15,3, 7),
(8,5,12,6,17,16,4,9,7,3,2,11,0, 18, 14, 13, 15, 10, 1, 19),
(4,2,9,0,5,12,15,16,17,18,7,8, 11,6, 14, 3,19, 10, 1, 13),
(5,0,4,6,9,17,12,2,8,3,11, 15, 18, 14, 7, 16, 10, 1, 19, 13),
(16,2,18,9,3,4,10,0,11,15,17,12,8,6, 1, 14, 7, 5, 13, 19))

LA30 (20 x 10), Cmaz(o) = 1792
o = ((16,13,9,11,12,3,0,4,7,8,10,15,1,19,2,5,6, 18, 14, 17),

(15,14,0,5,3,11,13,4,10,1,8,9,17, 18, 7,16, 19, 12, 2, 6),
(7,12,3,9,14,13,2,15,11, 10, 5,4, 16, 18,0, 17, 8, 1, 19, 6),
(8,0,7,13,2,4,1,10,9,14,6,3,15,19,11, 18,5, 16, 17, 12),
(3,1,7,4,15,0,10,9,13,8,14, 11, 2, 16, 18, 12, 17, 19, 6, 5),
(10,3,15,13,4,14,17,6,7,9,1,2,0,12, 19, 18, 11, 8, 16, 5),
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(0,4,10,13,14,6,3,8,5,9,15,1, 11, 18,16, 7, 12,2,19, 17),
(0,13,7,15,4,9,2,11, 3,10, 19,14, 1, 8, 16, 18,6, 5, 17, 12),
(1,0,3,14,13,5,4,15,10,7, 11,9, 18, 16, 8,2, 6, 19, 12, 17),
(4,7,12,0,13,15,10,1,11,5,9, 14, 3,8, 18,6, 19, 2, 16, 17))
LA31 (30 x 10), Cmaz(c) = 1951
o = ((3,28,25,10,4,17,21,9, 8, 26, 24, 20, 0, 18, 14, 22, 1, 27, 16, 11, 6, 13, 2, 7, 15, 19, 12, 23, 5, 29),
(25,28,7,14,23,9,1,26,19,6,13,0, 17, 22, 24, 2, 18, 21, 16, 27, 11, 20, 10, 3, 15, 29, 8, 12, 4, 5),
(8,14,18,17,0,2,7, 24,23, 1, 15, 25,29, 21, 16, 3, 5, 26, 19, 10, 6, 11, 13, 27, 20, 9, 4, 28, 22, 12),
(16,18, 8,21, 24,0,23,3,13,26, 1, 14, 17, 5,6, 9, 2, 27, 20, 10, 25, 29, 15, 28, 11, 4, 22, 7, 12, 19),
(29,19, 0, 25,8, 14, 23, 28, 18, 15, 22, 21, 2, 24, 13, 20, 6, 16, 1, 3, 4, 10, 17, 26, 27,12, 11,9, 7, 5),
(27,10,15,12,1, 14, 21,0, 17,13, 3, 18,9, 24, 11, 5, 25, 6, 16, 20, 28, 26, 2, 8, 4, 22, 19, 29, 23, 7),
(20,19, 18,10, 12,21, 24,0, 17, 25, 14, 1, 23, 13, 27, 2, 6, 16, 3, 8,4, 11, 26, 22, 28,29, 7, 15,9, 5),
(0,17,10,7,28,12, 1, 3,18, 14, 15, 24, 6, 25, 21, 11, 13, 20, 26, 2, 27, 9, 16, 8, 19, 22, 29, 4, 23, 5),
(17,29,1, 3,14, 0,23, 21, 18, 6, 11, 22, 25, 24, 2, 13, 20, 26, 4, 27, 9, 16, 8, 7, 28, 15, 19, 10, 12, 5),
(15,23,12,0,4,21,8,13, 17, 14, 24, 25,11, 18, 1, 9, 26, 16, 10, 6, 27, 2, 20, 28, 3,29, 22, 7, 19, 5))
LA32 (30 x 10), Cmaz(c) = 2165
o = ((26,9,4,20,2,23,14,3,29,16,8,13, 10, 17, 24, 18, 25, 15,21, 6,7, 11, 1,0, 12, 27, 28, 22, 5, 19),
(7,17,27,18,10, 6,21, 2, 16, 0, 12, 20, 8, 29, 14, 25, 23,24, 11,9, 13, 1, 4, 3, 26, 28, 15, 5, 22, 19),
(5,2,29,9,14, 21,26, 3,11, 1, 23, 8, 25, 13, 12, 17, 10, 28, 20, 16, 7, 27, 24, 18, 0, 15, 6, 19, 22, 4),
(8,26,6,9,25,12,16,2,17, 11,23, 3,29, 7, 14, 10, 24, 27, 20, 13, 21, 22, 18, 28,0, 1, 5, 15, 4, 19),
(3,6,13,23,12, 20, 4,25, 10, 18,17, 2,21, 1,7, 16,28, 8, 11,9, 15, 14, 0, 29, 24, 27, 22, 26, 5, 19),
(2,29, 13,9,20,23,6,3,17, 25,26, 10, 18, 14, 8, 16, 28, 21, 22, 7, 1,24, 12, 11, 15, 0, 27, 5, 19, 4),
(21,16, 14, 3,4, 0,9, 29, 2, 6, 18, 25, 13, 23, 20, 7, 15, 28, 24, 27, 17, 8,12, 5, 10, 1, 11, 26, 19, 22),
(1,25,12,7,3,18, 14, 26, 23, 10, 15, 29, 6, 21, 20, 2, 11, 22,9, 19, 8, 16, 13, 28, 27, 24, 17, 0, 4, 5),
(22, 8,20, 10, 16, 29, 21, 26, 14, 23, 2,6, 12,9, 24, 18,7, 15,28, 11, 27,1, 17,0, 3, 13,25, 19, 5, 4),
(27, 24, 29, 23, 20, 14, 21, 1, 15, 10, 9, 6, 12, 25, 2, 7, 16, 8,26, 18, 11, 13, 3, 17, 0, 28, 22, 4, 5, 19))
LA33 (30 x 10), Cmaz(c) = 1901
o =((1,14,9,20,22,10, 2,12, 16,0, 25,4, 15, 11, 29, 26, 27, 23, 8, 21, 24, 19, 3,17, 7, 18, 5, 6, 28, 13),
(26,12,19,21,23,1,17, 25,10, 11, 9, 4, 2, 20, 0, 29, 22, 16, 24, 28, 15, 13, 8, 7, 18, 3, 14, 27, 5, 6),
(18,16, 9,0, 25,4, 2,20,23,17,29, 5,12, 15,22, 3,26, 7, 11, 1, 13, 28, 10, 19, 27, 21, 8, 24, 14, 6),
(4,10,22,16,3,11,2,9, 15,12, 20,6, 1, 7, 8, 27, 25, 19, 23, 26, 29, 24,0, 17, 14, 5, 21, 13, 18, 28),
(8,22,2,17,12, 26, 16,9, 0, 3,19, 11, 29, 15, 21, 4, 28, 14, 10, 1, 25, 20, 23, 6,24, 27, 7, 5, 13, 18),
(9,10, 3,28,13,4,1,26,8,11,25,2,0, 12, 24, 22,17, 15, 16, 27, 14, 18, 23, 20, 29, 19, 6, 7, 21, 5),
(2,24,23,10,12,22,3,9,29,4,20,6,25,17, 15, 11, 26, 16, 7, 14, 0,21, 13, 1, 19, 18, 8, 27, 28, 5),
(14, 25,23,26,9, 17, 2, 18,28, 12, 16, 4, 15, 24, 5, 20, 22, 29, 10, 19, 21, 11, 8, 27,0, 3, 7, 6, 1, 13),
(21,26,19,2,9,11, 20, 4, 15, 22, 16, 29, 10, 3,17, 12, 23,0, 13, 28, 25, 7, 14, 27,8, 1, 24, 18, 5, 6),
(24,19, 6,12, 22,27, 23, 14, 15, 26, 28, 25,0, 9, 29, 8,4, 2, 16, 10, 3, 11, 20, 18, 17, 21, 1, 7, 13, 5))
LA34 (30 x 10), Cmaz(c) = 2070
o = ((15,6,8,11,14, 20, 12, 22, 28,29, 1, 10, 9, 0, 13, 4, 2, 25, 21, 5, 26, 27, 16, 7, 18, 24, 23, 19, 17, 3),
(24,17,21,13,19, 14, 20,29, 11, 2,0, 8, 22,4, 9, 16, 1, 12, 25, 27, 18, 6, 3, 10, 15, 26, 28, 5, 7, 23),
(8,0,20,25,29, 15, 1,27, 18,2, 11, 22, 28, 21, 14,4, 7, 16, 13, 26, 6, 12, 24, 10, 5, 19, 3,9, 23, 17),
(27,29,16,15,9,4, 11,1, 2, 8, 14, 10, 5, 6, 22, 21, 13, 25,0, 3, 12, 7, 19, 23, 24, 18, 17, 26, 28, 20),
(22,24,4,1,11, 10, 21, 27, 25, 6, 9, 16, 18, 15, 5, 8, 14,29, 2, 12, 13, 0, 26, 23, 19, 3, 7, 20, 28, 17),
(25,8,15,21,13,1, 11, 0, 29, 14, 27, 6, 4, 16, 12, 2, 22, 18, 7, 5, 20, 10, 24, 23, 26, 28, 9, 19, 3, 17),
(13,22,4, 29,2, 16, 10, 21, 25,1, 6,0,9, 11, 5, 27, 12, 8, 26, 24, 18, 14, 20, 15, 3, 23, 7, 17, 19, 28),
(23,9,24,13,22,1,0, 12, 18, 20, 14, 7, 8, 16, 29, 4, 11, 25, 26, 21, 27, 2, 6, 19, 15, 28, 10, 17, 5, 3),
(18,11, 6,8, 21, 27, 25,20, 12,1, 15, 13, 10, 22, 28, 9, 16, 29, 5, 4, 0, 2, 14, 26, 7, 23, 24, 19, 3, 17),
(25,16,15,4,9,11,27,6,12,0,29,13, 1,2, 5, 22, 21, 14, 18, 8, 26, 24, 10, 7, 23, 19, 3, 28, 20, 17))
LA35 (30 x 10), Cmaz(c) = 2118
o = ((13,19, 14, 17, 26, 25, 28,4, 0, 11, 21, 3,22, 27, 5,9, 15, 29, 7, 18, 20, 10, 24, 2, 8, 16, 23, 12, 1, 6),
(19,17,3,12,13,16, 15, 26, 2, 27,9, 23,4, 5, 11, 14, 28, 7, 20, 22, 21, 18, 25, 24, 8, 6, 10, 29, 1, 0),
(14,21, 24, 25,7, 8,26, 22,0, 29,9, 11, 17, 3,2, 20, 27, 19, 13, 5, 15, 4, 28, 23, 18, 10, 16, 12, 6, 1),
(1,24,29,2,22,13,11, 4,28, 7,27, 20,0, 8, 14,17, 23, 3,9, 5, 21, 19, 10, 25, 18, 15, 26, 16, 12, 6),
(2,16,22,11,7,21,4,17,19, 13,9, 20, 14, 3, 15, 8, 5, 27, 23, 28, 25, 18, 10, 12, 26, 24, 29, 6, 1, 0),
(24, 26,27, 3, 21,19, 14, 25,15,9,17, 4, 28, 2,13, 7, 5, 8, 23, 22, 20, 11, 18, 6, 10, 16, 12, 29, 0, 1),
(27,13,19,12,22,9,14, 2,7, 20, 8,3, 15,5, 21, 17, 11, 4, 18, 25, 26, 23, 10, 16, 28, 24, 29, 1, 0, 6),
(25,8,16,17,20,7,12,5,19,22,0, 14,27, 11, 28, 13, 21, 2, 3,4, 6, 26, 15, 9, 23, 18, 24, 10, 29, 1),
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(10,23,27,2,16,17,8,7,11, 13,9, 20, 19, 22, 15, 14, 21, 3, 4, 5, 25, 18, 26, 6, 12, 28, 24, 29, 1, 0),
(12,9, 8, 26, 25, 2, 20, 28, 29, 22, 17, 7,4, 0, 3, 13, 14, 21, 27, 23, 19, 10, 11, 15, 5, 18, 24, 16, 6, 1))
LA36 (15 x 15), Cmaz(c) = 1799
o =((5,3,6,10,4,9,14,0,2,7,11,8,12,13,1), (11,8,7,0,5, 6, 12, 14, 10,13, 1, 4,2, 9, 3),
(5,11,4,2,8,0,7,12,13,14,6,9, 3, 10, 1), (12,0,10,11,7,8,5,6,9,2, 13, 14,4, 1, 3),
(0,7,6,4,9,5,11,10,2,12,13,1, 3,8, 14), (8,3,9,2,13,12,11,6,0,5, 7, 10, 14, 4, 1),
(8,0,3,11,6,5,9,4, 14,2, 12, 7,13, 10, 1), (10,12,13,6,9,7,2,8,11,14,0,4, 5,3, 1),
(6,8,4,9,14,7,11,0,5, 3, 2,12, 1,10, 13), (14,2, 13,3,7,0,11,4,9, 5,12, 10, 6, 8, 1),
(4,14,8,0,13,6,11,12,10,9,5,7,2,3,1), (9,1,14,7,12,6, 4,8, 5, 11, 13,0, 2, 3, 10),
(6,12,5,7,10,2,14,11,0, 3,9, 8,13, 1, 4), (7,12,8,5,6,11, 2,9, 3,10, 14,0, 13,4, 1),
(0,13,14,4,5,8,9,10,7,6,11,12,1, 2, 3))
LAS37 (15 x 15), Cmaz(c) = 1655
o =((8,2,1,5,3,4,10,14,9,11,12,6,13,7,0), (1,9,11,12,10,13,4,7, 14,0, 5, 3, 8, 6, 2),
(12,6,8,1,3,0,11,5,10,14,7,2,13,4,9), (1, 14,3,4,9,12,5,0, 10, 13,11, 7,6, 2, 8),
(6,10,14,3,5,11,4,7,9,1,12,13,0,8,2), (0,8,7,12,5,11,6,10, 1,13, 4,9, 14, 2, 3),
(7,0,2,5,4,8,13, 11,1, 12, 14,9, 3, 10, 6), (12,5,1,10,7,4,3,9, 11, 14, 6,0, 13, 8, 2),
(4,2,11,3,1,14,12,5,13,9,6,0,7, 10, 8), (4,8,12,0,14,6,7,2,9, 1,13, 3, 11, 5, 10),
(3,11,14,12,7,2,0,5,9,6,13,4, 1,8, 10), (8,9,5,0,7,14,13,10, 11, 3,4, 2,12, 1, 6),
(11, 3,10, 8,13,12,0,2,6,5,7,9, 1, 14, 4), (14,9, 5,12,11,7, 3, 1,6, 4, 13,0, 10, 8, 2),
(1,12,7,0,9,6,11,5,13,4, 14, 3, 10, 8, 2))
LA38 (15 x 15), Cmaxz(c) = 1404
o =((1,0,4,10,9,6,3,12,7, 14,8,13,2,11,5), (0,9, 3,11, 1, 10,12, 13,5, 14,6, 8, 4, 2, 7),
(4,8,11,12,9,13, 10,14, 3,5,0,6, 1, 7,2), (14,2,13,5,11,12,6,4,0,7, 10,9, 3, 1, 8),
(10,5,1,3,9,13,2,0,12,7,11,4, 14, 8,6), (11,14,9,7,8,13,5,10,12,3,1,4, 6,0, 2),
(5,9,0,11,12,14,10,8,7,2,3,1, 13,6, 4), (7,6, 14,11, 3,9, 4,8, 10,2, 5, 13,12,0, 1),
(8,12,3,0,9,1,10,13,11,5,2,6, 14, 7,4), (12,8,4,10,14,3,1,5,6,9, 11,0, 2,13, 7),
(13,10,6,4,8,9,0,5,14,12,1,11,2, 7, 3), (5,14, 3,9, 8,7, 10,6, 4,13,0,11, 2,12, 1),
(0,10,8,1,3,6,9,2,11,12,14, 7,13, 5, 4), (8,6,11,4,3,12,9,2, 13,10, 14,0, 5, 7, 1),
(6,1,3,11,12,7,0,14,9,5, 4, 10, 2, 13, 8))
LA39 (15 x 15), Cmaz(c) = 1534
o =((2,12,3,13,8,11,10,14,1,9,4,6,5,7,0), (8,10,4,5,14,11,2,9,7, 1, 3,0, 13,6, 12),
(9,8,13,3,5,0,11,4,10,6,1,7,14,2,12), (13,10,2,8,4,14,0,1,3,7,5,9,11, 12, 6),
(8,13,12,0,5,9,10,3,7, 1,4,11, 2,6, 14), (3,9,11,5,2,10,1,8,12,7, 4, 13, 14,0, 6),
(1,3,10,0,7,8,11,4,9,2,6,5,14,13,12), (12,7,0, 2,14, 10,3,9,5, 8,13, 1,4, 11, 6),
(10,7,8,2,5,1,4,13,0,11,6, 3,12, 14,9), (1,4,9,7,11,5, 10, 6,8, 12,13, 3,0, 14, 2),
(0,11,2,7,1,9,6,13,12,8, 14, 10, 3, 4, 5), (5,11,3,7,1,10,8,4,0,6, 2,13, 12,9, 14),
(4,5,3,11,10,8,0,13,6,12,14,7,1,9,2), (5,10,4,6,9,0,3,8,1,2,12,7, 13,11, 14),
(11,0,4,7,8,10,3,5,2,1, 14,9, 13, 12, 6))
LA40 (15 x 15), Cmaz(c) = 1476
o =((12,1,10,9,4,7,3,13,5,14,6,2,0,8,11), (3,14,5,1,2, 11, 8,12, 13,4, 9,0, 6, 7, 10),
(10,5,1,0,7,6,3,4, 14,2, 13,9, 8,11, 12), (8,7,2,12, 11,6, 10, 14, 13,0, 3,1, 4, 5, 9),
(7,11,3,0,4,10,14,9,1,5,8,13, 6, 12, 2), (4,5,9,7,10,8,3,0,2, 14,13, 1, 12, 6, 11),
(3,8,6,14,10,12,2,11,0,5,4,9,1,13,7), (6,7,3,9, 14,8, 5,4, 2,0,13, 11, 1, 12, 10),
(8,7,14,4,0,2,3,1,6,13,11,9, 10,12, 5), (6,0,4,11,8, 3,1, 10, 14,5, 13,12, 9, 2, 7),
(11,14,0,13,3,9,5,2,4,12,1,6,8,7,10), (1,3,4,14,7,8,2,12,5,11,9, 0, 6, 13, 10),
(4,14,0,13,2,11,10,9,7,6,3,1,8, 5,12), (12,5,6, 4, 13,14,11,8,3,1,9, 7, 10,0, 2),
(2,11,6,3,8,4,0,7,5,1,12, 10, 14, 13, 9))
SWYV06 (20 x 15), Cmaz(c) = 2140
o = ((18,10,13,8,4,11,3,15,5,19,0,7, 12, 14, 1, 17, 16, 9, 2, 6),
(0,8,2,16,13, 15,5, 4,14, 11, 1, 18, 12, 3, 19, 7,9, 10, 17, 6),
(17,10,3,5,0,1,15,13,4, 9, 14, 7, 19, 12, 18, 8, 11, 16, 6, 2),
(3,4,19,13,8,18,5,12,0, 15, 11,17, 10,7, 2, 16, 1, 14, 9, 6),
(5,16,7,15,14,0,13,11,8, 17,9, 4,3, 18, 12, 2, 10, 1, 19, 6),
(15,7,3,13,4,0,18,5,8,11,12, 10,19, 2,14, 1, 16,9, 17, 6),
(8,11,14, 13,0, 18,7,15,9, 3,4,5,2,12, 10,19, 16, 1, 6, 17),
(5,13,15,0,7,19, 8,14, 16, 4, 3,11, 10, 12,2, 18,1, 9, 17, 6),
(0,18,13,3,15,12,10, 8, 5,4,11,7, 14,6,19,16,2,9,17, 1),
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(5,15,13,7,11,14,4,19,0,12, 3,2, 8,10, 18,16, 1,9, 6, 17),
(13,15,0,7,4,5,18,12,9, 3,2, 10,8, 16, 11, 14,19, 17, 6, 1),
(5,15,4,13,3,18,10,0,2,19,14,12,7,8,9, 16,11, 1, 17, 6),
(13,15,5,0,3,4,19,2,14,12,18,11, 7, 8, 16, 10, 6, 17,9, 1),
(15,13,5,0, 14,7, 3,18,12, 4, 19, 10, 8, 2, 11, 16, 1, 17, 9, 6),
(13,3,4,5,12,8,18,0,11,15,2,10,7, 14, 19,1, 16, 6,9, 17))
YN1 (20 x 20), Cmaz(c) = 1196
o =((17,8,19,2,14,11,18,0,12,1,5, 15,9, 10,4, 13,6, 7, 3, 16),
(18,16,4,12,7,11,17,19,2,1,15,6,9,13, 10, 5, 0, 8, 14, 3),
(0,5,12,1,19,11, 7,6, 3, 8,15, 4, 10,9, 18, 2, 13, 14, 17, 16),
(2,5,3,14,6,13,1,10,19,0, 18, 8,11, 12,9, 15, 16, 17,4, 7),
(3,2,0,10,18,17,1,4,6,9,5,12, 11, 14, 15, 16, 7, 8, 13, 19),
(11,6,1,4,7,18,16, 15, 14,12, 17,5, 3,8, 2,9, 10, 13, 0, 19),
(1,7,9,3,12,10,5,2, 18,13, 11, 16, 14, 8,6, 0, 17, 4, 15, 19),
(8,9,5,17,4,7,0,15,10,12, 3,11, 2,1, 13, 14, 16, 18, 19, 6),
(1,16,8,2,5,19,4,11,12,14,15,0,10,13,7,18,9,6, 17, 3),
(6,7,18,17,4,12,9,8,14,2,15,11,5, 3,1, 13, 10, 19, 0, 16),
(18,3,13,19,1,8,15,2,6,9,14,17,16,12,0,7, 5,10, 4, 11),
(15,14,0,1,4,9,16,12,6,5,2, 19, 13,10, 18,17, 11,8, 7, 3),
(8,10,16,5,6,0,3,4,12,19,18,7,1,2,9, 14, 13,17, 11, 15),
(5,17,10,19,8,12,1,0,11,2,13,18, 14, 3,7, 15,4, 9, 6, 16),
(16,12,1,19,13,5,17,2,4,14,9,11,0, 3, 8, 15, 6, 10, 7, 18),
(9,10,12,13,11,3,14,0,1,15,4, 17, 2,8,5,7, 6, 18, 19, 16),
(9,13,14,6,10,4,18,19,1,17,5,7,2,12,8,0, 11, 15, 3, 16),
(0,10,13,2,17,9,14,8,12,1,6,18,7, 5,19, 4, 11, 16, 3, 15),
(10,17,6,9,3,1,11,8,13,18,2,0, 12,7, 19, 14, 4, 5, 16, 15),
(4,14,9,1,10,5,12,18,3,11,15,2,7,19,0, 13, 8,17, 6, 16))



v.2.3

MRW /SPT

%

NAAYIAIT

LAO1 (10

o

LAO02 (10

LAO03 (10

LAO5 (10

LAO06 (15

LAO7 (15

LAO8 (15

LA09 (15

LA10 (15

LA11 (20

LA12 (20

o

LA13 (20

o

X 5), Cmaxz(c) = 708
=((1,0,7,4,3,8,9,5,6,2), (0,5,3,8,7,9,6,4,1,2), (7,5,9,1,4,0,6, 3,8,2), (86,2,9,1,4,7,0,5, 3),
(9,0,6,8,1,5,3,2,4,7))
X 5), Cmax(c) = 717
((0,8,4,1,7,5,3,6,2,9), (7,5,6,3,1,9,0,2,8,4), (3,1,8,9,4,7,2,0,5,6), (0,4,6,1,9,7,5,3,2,8),
(8,1,6,4,9,3,0,5,2,7))
5), Cmaz(c) = 650
=((1,3,4,7,5,8,0,2,6,9), (0,1,7,3,4,5,9,2,8,6), (1,2,6,0,3,7,8,5,4,9), (6,2,3,7,8,4,1,0,5,9),
(7,3,4,2,5,8,9,1,0,6))
5), Cmaz(c) = 659
=((0,2,8,5,1,7,4,6,9,3), (1,2,4,7,8,9,6,5,3,0), (89,5,6,1,0,3,2,4,7), (5,1,4,2,9,7,8,0,6, 3),
(8,1,9,2,4,5,7,3,0,6))
X 5), Cmaz(o) = 593

X

X

= ((6,5,0,3,1,2,9,8,4,7), (0,2,5,8,6,7,4,3,1,9), (8,9,7,2,4,1,0,5,3,6), (5,1,8,2,9,6,3,7,4,0),
(1,7,4,5,0,3,6,2,9,8))

X 5), Cmax(c) = 926

= ((6,2,7,9,11,14,13,5,3,8,0,10,1,4,12), (0,5,3,7,4,2,13,6,14,11,12,1,9, 8, 10),
(5,2,0,10,4,8,7,11,13,14,6,1,12,3,9), (3,4,6,12,1,2,8,9,11,13,5, 14, 7,0, 10),
(10,4, 13,12,0,1,9,11,8, 3,6, 14,7, 2, 5))

X 5), Cmaz(c) = 890

= ((0,9,3,2,1,13,11, 8,12, 10,6, 14, 5,4,7), (5,12,4,3,9,6,1,14,0,8, 2, 10, 11, 13, 7),
(7,5,6,11,2,9,8,13,12, 3,10, 14,1, 0,4), (2,4,7,11,9,3,13,1,0, 8, 12,6, 10, 14, 5),
(12,9,13,8,14,3,0,1,10,7, 11, 2,6, 5, 4))

X 5), Cmaz(c) = 863

((11,10,12,6,13,1,7,14,8,3,2,0,9,4,5), (2,1,13,10,6,7,4,5,3,14,8,9,11,0, 12),
(1,4,9,14,7,3,11,5,0,8,6,2, 13,10, 12), (13,2,6,7,0,8,1,5,4,9,14,11, 12, 10, 3),
(9,6,5,11,10,4,13,3,1,8,7,2,0,12, 14))

X 5), Cmax(c) = 951

((3,14,11,4,5,12,13,8,10,6,1,0,2,7,9), (11,0,3,7,13,14,5,8,6,1,2,9, 12, 4, 10),
(9,6,7,8,10,13,4,3,14,5,1,0, 2,11, 12), (6,1, 12, 10,13,5,11,2,9,0,7, 4, 3,8, 14),
(12,10,2,4,8,9,6,14,11,1,7,5,0, 13, 3))

5), Cmaz(c) = 958

((8,4,10,2,3,11,1,9, 14, 13,0, 6, 12,5, 7), (1,0, 3,4, 13, 2,6, 12,8, 11,7, 5,9, 10, 14),
(4,11,7,3,12,9,13,10,14,0,2,5,6,1,8), (12,5,3,8,7,14,10,4,9,1,0, 13, 2,6, 11),
(5,10,8,3,9,1,13,6,12,2,14,0, 11,4, 7))

X

X 5), Cmaz(o) = 1222

((2,1,6,15,9,0,8,4,18,10,17,13,14, 3,5, 11, 16, 12, 7, 19),
(15,0,2,16,8,13,9,19,12,17,4,7,6,10, 1,18, 3, 11, 14, 5),
(0,13,3,2,19,11,5,9,6,8,12,17, 18,7, 4, 14, 1, 10, 15, 16),
(1,3,16,0,19,15,4,7,8,10,17,14,6,9,5,2, 11, 12, 13, 18),
(14,11, 8, 16,19, 5,6, 18, 15, 4,7, 13, 3,12, 10,9, 1, 2,0, 17))
X 5), Cmaz(c) = 1039
= ((8,9,10,0,18, 15,16, 13,7, 14,12,6, 1,5, 4, 17,2, 3, 11, 19),
(0,14,11,3,5,4,16,8,6,12,2,17,1, 18,19, 7,9, 10, 13, 15),
(18,19, 13,9, 15,16, 8,4, 10,7,5,0,2,11,3,1,6,12, 14, 17),
(7,15,4,9,11,3,19,2,1, 14, 10,13, 5,12, 17, 6, 16, 0, 8, 18),
(2,7,9,18,13,19,11,0, 3, 15,1, 8, 14, 10, 12, 6, 5, 4, 17, 16))
X 5), Cmaxz(c) = 1150
= ((10,19,8,0,13,3,17,1,16,9,4,2,18,15,5,7, 6,12, 14, 11),
(16,1,2,12,8,18,7,0,4, 5,19, 10, 3,13, 6, 14, 17, 11, 9, 15),
(14,12, 3,13,4,15,8,18,7,11,1,19, 5,9, 2,6, 10, 0, 16, 17),
(2,7,0,18,15,17,4,3,11, 10, 14, 16, 5, 6,12, 1,9, 8, 13, 19),
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(7,17, 14,15,13,0, 11, 16,9, 19, 12,6, 1,2, 3,4, 5, 8, 10, 18))

LA14 (20 x 5), Cmaz(o) = 1292

o

LA15 (20

o

LA16 (10

o

LA17 (10

o

LA18 (10

o

LA19 (10

o

X

X

X

((5,3,6,13,17,16,1,9,19,4, 10,0, 15, 11,8, 12, 18, 2, 7, 14),

(18,1, 14,12, 16, 8, 19, 15, 11, 2, 10, 6,7, 17, 3,0, 4, 5,9, 13),
(6,4,14,2,7,17,13,9,8,10,19,0, 1, 15,5, 11, 16, 12, 3, 18),
(0,9,19,7,13,11,12, 2,3, 4, 14, 15,5, 1, 16, 8, 10, 18, 17, 6),

(13,15,4, 14,17, 1,10, 0,9, 8, 5, 16,2, 18, 3,12, 7, 6, 11, 19))

5), Cmaz(c) = 1334

((0,12,18,13,10,7,5,11,14,9,4, 1,17, 8, 15, 16, 3, 19, 2, 6),

(16,9,2,19, 10,15, 14,18,12,7,4,5,11,13,0,6, 1,8, 3, 17),

(3,11,1,16, 12,19, 10,13,7,0, 2,4, 18, 15,9, 14, 17, 5, 8, 6),
(17,1,13,6,11,2,14,12,4,18,5,8,7,0, 3,9, 10, 15, 16, 19),
(8,16,6,2,3,19,10,5,14,9,1,15,7,4,17, 11,12, 13,0, 18))

10), Cmaxz(c) = 1055

((7,6,5,1,4,0,8,9,2,3), (0,7,3,2,8,6,5,1,4,9), (5,8,2,1,6,4,0,9,3,7), (6,2,5,3,8,7,9,0,1,4),
(8,1,5,2,7,9,0,6,4,3), (5,8,1,4,7,6,0,2,3,9), (0,5,8,7,4,2,6,1,3,9), (8,0,1,2,5,3,4,7,9,6),
(9,8,2,0,5,6,7,1,3,4), (9,0,5,1,2,6,7,8,3,4))

10), Cmaz(c) = 939

((3,4,7,8,5,9,0,1,6,2), (7,6,1,9,2,8,0,5, 3,4), (2,8,7,5,0,1,4,3,9,6), (5,8,3,0,2,1,6,7,9,4),
(0,2,4,8,3,5,6,1,7,9), (1,5,3,0,4,9,8,7,6,2), (7,4,8,1,0,2,3,6,5,9), (7,0,6,1,3,8,5,2,9,4),
(1,3,7,4,6,0,8,2,5,9), (4,0,8,1,7,9,3,5,2,6))

10), Cmaxz(o) = 1004

((8,0,1,2,6,5,4,7,3,9), (8,6,3,2,5,7,9,0,4,1), (9,4,6,1,5,3,2,0,7,8), (1,4,6,7,8,9,0,3,2,5),
9,2,3,8,5,0,1,4,6,7), (7,1,8,2,4,0,5,3,6,9), (0,1,4,7,2,5,3,9,6,8), (8,4,2,0,6,7,1,5,3,9),
9,2,1,8,0,3,6,7,5,4), (3,1,4,8,6,5,2,7,0,9))

10), Cmaz(c) = 960

((7,4,0,1,2,9,3,8,6,5), (3,4,6,1,2,8,7,0,5,9), (0,8,3,4,5,6,7,1,9,2), (0,8,4,7,2,3,1,6,5,9),
(1,0,2,6,9,8,7,3,4,5), (8,7,0,5,3,6,1,9,2,4), (4,6,2,8,7,9,3,5,0,1), (5,1,3,0,8,7,9,4, 6, 2),
(7,5,1,3,4,8,0,2,9,6), (2,9,7,8,3,0,4,1,6,5))

LA20 (10 x 10), Cmaz(c) = 972
o =(09,4,8,2,3,5,0,1,7,6), (7,0,5,8,4,6,2,1,3,9), (5,2,9,1,8,4,3,0,7,6), (8,5,6,9,2,7,4,0,3, 1),

(6,3,4,0,1,8,7,2,9,5), (2,5,8,9,6,3,0,1,4,7), (0,5,4,3,9,2,6,7,8,1), (1,7,3,8,6,2,9,0,4,5),
(8,5,0,9,4,1,2,6,7,3), (1,5,9,4,8,0,3,7,2,6))

LA21 (15 x 10), Cmaz(c) = 1253

o =((2,13,1,10,11,6,8,7,5,4,9,0, 12, 14, 3), (13,2,8,10,1,7,5,9,6, 14,11, 3,4, 12,0),

(0,9,1,7,13,10,5,3,14,8,4,6,11,2,12), (1,0,2,6,14,8,7,11,13,9,4, 3,12, 10, 5),
(6,7,3,10,14,2,11,12,0,5,4,13,1,9,8), (7,11,12,8,6,9,0, 14, 5, 10, 3, 13, 1, 2, 4),
(5,7,14,9,2,11,6,12,1,13,0,4, 8,3, 10), (5,12,7,8,6,4,3,14,9,10,1,2,0, 11, 13),
(5,13,4,12,6,10,3,1,14,8,9,2,7,11,0), (11,12,5,6,4,10,0,1,9,13,2,7, 14, 8, 3))

LA22 (15 x 10), Cmaz(s) = 1058
o = ((13,5,2,7,12,10,11,1,4,9,6,8, 3,0, 14), (13,8,7,1,11,10,12,4,14,2,5,0,9, 3, 6),

(1,3,9,2,4,8,10,12,11,14,0,7,13,6,5), (1,3,12,9,6,11,8,5,13,7, 14, 2,0, 4, 10),
(7,1,4,8,5,10,3,13,14,0,12,9, 2,6, 11), (12,0,2,7,13,6,3,10,4,1,9,8,5, 14, 11),
(5,12,3,4,9,7,6,8,10,2,1,13,14,0,11), (2,13,7,12,3,4,9,10,5,0,11,8, 14, 1, 6),
(2,7,8,12,3,14,13,10,4,5,11,6,0,9,1), (8,0,1,2,6,9,12,10,13,7,11,3, 14, 4, 5))

LA23 (15 x 10), Cmaxz(c) = 1124

o =((2,8,6,11,10,4,9,12,13,5,14,7,1,3,0), (14,9,1,7,11,5,6, 13, 10,12, 2, 3,0, 8, 4),

(9,13,11,3,10,8,1,7,6,0,4,14,12,2,5), (7,3,13,2,14,10,1,9, 11,6, 4,0, 5, 12, 8),
(12,4,1,13,6,9,8,7,3,2,0,10, 5,14, 11), (3,13,7,2,10,1,0,5,9, 12, 14,4, 8, 11, 6),
(1,5,13,4,9,14,3,2,12,11,8,0, 7, 6, 10), (6,9,12,8,0,14,4,10,13,5,3,2,1,11,7),
(10,14,2,6,8,7,0,11,13,5,4,3,9,1,12), (4,12,11,7,2,13,14,6,9,10,3,5,1,0, 8))

LA24 (15 x 10), Cmaz(c) = 1041
o= ((11,8,5,9,2,0,1,14,3,13,10,7, 12,4, 6), (2,3, 12,4,6,13,5,9,7,1,11, 10, 14, 0, 8),

(14,13,4,6,11,2,12,7,8,10,0,9,3,1,5), (2,11,12,9,1,7,10,13,8,3,14,4,5,0, 6),
(13,8,5,2,3,10,0,7,6,1,9,14, 11, 12,4), (14,13,2,7,4,5,8,3,11,10,0,1,9, 12, 6),
(1,6,13,12,3,0,2, 14, 10,8,9,4,5,11,7), (0,4,7,3,10,11,13,8,5,12,6,14,2,9, 1),
(7,5,1,4,13,6,9,14, 11,12, 3, 8,0, 2, 10), (12,9,14,0,8,5,6,7,11, 3, 10,2, 1, 13, 4))
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LA25 (15 x

o=

LA26 (20 x

o

LA27 (20 x

o =

LA28 (20 x

o=

LA29 (20 x

o =

LA30 (20 x

o =

10), Cmaxz(o) = 1099

((6,3,2,5,7,0,11,10,12, 1,9, 8, 14, 13, 4), (11,3,2,14,8,12,13,0,7,1,4,6,9, 10,5),
(12,3,8,5,1,0,6,13,4,7,11,14, 10,9,2), (7,1,0,8,14,6,10,2,11,4, 12,5, 3,9, 13),
(14,0,9,8,3,1,10,2,12,11,6,7,4,5,13), (1,11,3,5,10,6,13,0,2,7,9,12, 8, 14, 4),
(13,4,10,12,8,2,11, 1,9, 14,6,5,0,3,7), (9,7,14,5,10,12,3,2,11,13,4,0,6, 1, 8),
(5,0,10,9,11,14,8,12,13,3,4,6,2,7,1), (2,7,8,3,1,6,0,12,11, 14, 13,9, 10, 5, 4))

10), Cmaz(c) = 1480

((13,14,6,17,19,1, 15,3, 8, 5, 18, 16, 4, 2, 0,7, 12, 10, 11, 9),
(5,8,16,17,3,19,0, 11,4, 6,2, 12, 10, 15, 13, 1,9, 7, 18, 14),
(12,18,4,15,17,10,0,13,11,6,2,8,9, 5,3, 14, 1,19, 16, 7),
(15,18,9,1,13, 10, 16, 6, 17,19, 3, 4,7, 12,8, 11, 5, 2, 14, 0),
(10,1,9,5,6,7,18, 14, 16, 2,12, 15, 13,0, 17, 4, 11, 8, 19, 3),
(7,2,6,1,11,4,15,3,13,19,9, 17, 16,0, 10, 8, 5, 14, 18, 12),
(0,9,4,6,17,7,1,14, 2, 16, 18, 10, 13, 12, 11, 3, 8, 15, 19, 5),
(10,0,16,17,7,13,11,15,1, 19, 2, 18, 4,3, 12, 5, 14, 6, 8, 9),
(0,11,7,13,16,8,17, 1, 14, 10, 4, 19, 15, 12, 5,9, 3, 18, 6, 2),
(14,10,7,6,0,1,18,4,17,19,8, 5,13, 11,9, 2,3, 12, 15, 16))
10), Cmaz(c) = 1369

((17,8,3,1,10,19,6,11, 14,9, 2,4, 12,0, 7, 18, 5, 13, 15, 16),
(8,13,14,7,16,11,3,9,2, 6,12, 5, 10, 0, 18, 1, 15, 19, 4, 17),
(10,13, 18, 3,4,9,8,2,19,5, 14,6, 1,15, 16,12, 11,0, 7, 17),
(0,9,10,5,17,18,14,3,12,11,2, 1,7, 6, 8, 16, 13, 15, 19, 4),
(11,2,4,19,0, 16, 10, 5,7, 6, 8, 12, 18, 14, 1, 15, 13, 17, 3, 9),
(18,17,6,10,7,16,15,13,4,1,0,2, 19, 3,8,9, 11, 12, 14, 5),
(14,16,1,8,19,6,12,7,18,5,4, 3,17, 9, 15, 10, 13, 0, 2, 11),
(1,11,15,13,19,9, 10, 4, 6, 18, 14, 5,12, 2, 16, 0, 3,7, 17, 8),
(17,11, 3, 10,9, 2, 15, 14, 19, 13,12, 18, 7,0, 1, 16, 5, 8, 4, 6),
(19,12,17,3,4,8,10,5,1, 14, 6,0, 18, 7,2,9, 13, 16, 15, 11))
10), Cmaz(c) = 1391

((16, 10,5, 3, 14,13, 4,6,7,0,9, 19, 1, 15, 17, 11, 18, 8, 12, 2),
(8,7,17,0,9,14,1, 3,6, 11, 10, 2, 5, 18, 12, 4, 15, 19, 16, 13),
(1,9,4,3,19,18,11, 5,16, 7, 17, 15, 14, 12, 13, 2, 10, 0, 6, 8),
(1,16,17,7,14,6, 3, 15,12, 9,13, 2, 19, 18, 4, 10, 5, 11, 8, 0),
(18,3,13,10,5,1,7,0,15,2,6,8,12, 14, 11,9, 4, 17, 19, 16),
(3,9,12,7,19, 18,13, 10,0, 15,5, 14, 6, 16, 8,4, 11,17, 1, 2),
(11,4,6,17,5,3,9, 14,18, 7, 19, 15, 10, 8, 13,2, 1, 12, 16, 0),
(9,5,8,1,12,2,15,4,0,13, 16, 18, 3, 10, 17, 19, 11, 14, 7, 6),
(0,10,12,9,6,14,5,11,18, 1,19, 4, 17,16, 7, 13, 3, 2, 15, 8),
(17,5,14,13,19,4,1, 10,9, 11, 3,12, 7, 15, 16, 2, 0, 6, 8, 18))
10), Cmaz (o) = 1408

((11,1,2,0,4,6, 18, 15,3, 17, 19, 10, 7, 12, 5, 16, 8, 9, 14, 13),
(6,11,8,9,18,3,2,17,7, 15, 14, 10, 12, 0, 4, 16, 5, 13, 1, 19),
(3,0,8,2,17,7,11,15,1, 10, 12,9, 14, 18, 19, 13, 4, 6, 5, 16),
(2,17,3,11,18, 13,9, 14, 15,0, 1, 12, 16, 5, 8, 6, 7, 4, 10, 19),
(18,9,4,2,5,12,3,6,11, 13, 10,0, 15, 7, 1, 8, 16, 14, 19, 17),
(13,11, 6,18,8,19,5,4,2,0, 14,1, 10,12, 3,9, 17, 16, 15,7),
(8,5,12,6,17,4,7,3,13,11,9, 18, 16, 14,0, 10, 1, 2, 19, 15),
(4,2,0,5,9,18,15,12,7, 8,17, 14, 19, 16, 3, 11, 10, 6, 13, 1),
(5,0,4,6,8,9,12,17, 3, 18,13, 14,7, 15, 11, 19, 10, 1, 2, 16),
(16,2,18,3,10,9,8,1,14, 17,11, 4,0, 15, 13,5, 7, 19, 6, 12))
10), Cmaz(o) = 1427

((16,9,13,11,12, 3,0, 19, 8,17, 5,6, 7,2, 1, 4, 14, 15, 10, 18),
(15, 14,0, 5,11, 3,17, 8, 1,12, 19, 4, 16, 13, 18, 10, 6, 7, 2, 9),
(7,12,3,17,14, 16, 2, 15,13, 5, 19, 10, 18, 6, 8, 11, 9,0, 4, 1),
(8,0,7,19,13,2,1, 6,14, 10, 4, 15, 17, 5, 3, 12, 11, 9, 18, 16),
(3,1,7,4,15,0,8,17, 16, 10, 13, 14, 12, 2, 18, 11,9, 19, 6, 5),
(17,3,15,4,14,6,13,10,19,1,12,2,7, 16,0, 8, 18,9, 11, 5),
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(0,4,6,10,14,13,8,16,5,12,1,18,3,15,7,17,11,9, 2, 19),
(0,7,19,15,13,2,4,16,11,6,3,17,9, 14, 8,5, 10, 18, 1, 12),
(1,0,3,14,5,13,15,10, 16, 18,7,4, 12,6, 11, 2,19, 8,9, 17),
(4,7,12,0,6,15,1,5,19,8,13, 14, 11, 18, 10, 2, 16, 17, 9, 3))
LA31 (30 x 10), Cmax(c) = 1882
o = ((3,28,10,9,4, 25,22, 21,20, 17, 26, 8, 27, 5, 16, 11, 12, 7, 19, 2, 15, 6, 23, 24, 18, 13, 14, 1, 29, 0),
(25,28,9,14,7,22,23,1,26, 19,13, 6, 16, 2,27, 17, 29, 20, 11, 15, 12, 3, 10, 4, 24, 5, 18, 21, 8, 0),
(8,14,2,0,29,17,18, 7,15, 25, 5,16, 23, 1, 24, 19, 3, 26, 9, 4, 11, 10, 27, 21, 20, 6, 12, 22, 28, 13),
(16,18, 8,21,24,3,0,5,13,9, 23, 26,27, 2,20, 1, 17, 29, 6, 15, 10, 14, 28, 4, 22, 7, 12, 19, 25, 11),
(29,19, 0,22, 8,25,28,15, 23, 14, 18, 2, 20, 16, 4, 13, 12, 6, 3, 21, 26, 17, 10, 27, 5,24, 1, 7, 11, 9),
(27,10,15,12,1,9,21,3,13,5,14,0, 11, 18, 17, 22, 6, 16, 20, 4, 19, 28, 25, 29, 2, 24, 7, 23, 8, 26),
(20,19, 10, 12, 21, 18, 25, 23, 27, 17, 22, 2, 13, 16, 4, 29, 3,6, 24,7, 14,1, 11, 28, 8,9, 5, 0, 26, 15),
(0,10,28,17,7,12, 3, 15,1, 18,9, 22, 6, 20, 14, 11, 19, 2, 26, 27, 25, 29, 13, 5, 24, 16, 4, 21, 23, 8),
(1,29,17,3,22,0,14, 23,11, 18,9, 2, 6, 4, 20, 21, 26, 27, 7, 19, 25, 12, 13, 28, 15, 10, 5, 16, 24, 8),
(15,23,12,0,4,21,8,13, 11, 25,9, 14, 17, 18, 16, 26, 27, 29, 10, 2, 28, 24, 22,1, 7, 3, 6, 19, 20, 5))
LA32 (30 x 10), Cmaz(c) = 1850
o = ((26,9,4,20,2,23,14,8,29,16, 15,13, 24, 3, 25,17, 10, 11, 21, 27, 18,0, 5, 19, 7, 6, 22, 1, 28, 12),
(7,17,27,18,10,0, 6,12, 16, 4,21, 11, 2, 5, 19, 25, 26, 8, 24, 14, 1, 20, 28, 29, 15, 13, 22, 3,9, 23),
(5,2,29,9,14, 26,11, 19, 21, 25, 12, 1, 28, 13, 23, 27, 0, 3, 8, 17, 4, 22, 15, 24, 10, 16, 7, 20, 6, 18),
(8,26,6,9,25,12,16,17, 11, 27, 5,23, 2,24, 7, 14, 3, 19, 22, 29, 10, 28, 0, 4, 13, 20, 15, 18, 21, 1),
(3,6,13,23,12, 20, 4, 10, 25, 18,28, 11,0, 17, 15, 1, 2, 7, 21, 16, 14, 8, 22, 9, 5, 29, 24, 19, 26, 27),
(2,29, 13,9, 20,23, 17, 6, 25, 26, 5, 28, 19, 3,22, 14, 10, 8, 18, 16, 15, 1, 0, 24, 12, 4, 27, 21, 11, 7),
(21,16, 14,0, 4, 3, 5,9, 27, 25, 15, 13, 28, 6, 2, 19, 29, 18, 7, 24, 17, 12, 20, 26, 23, 8, 10, 11, 1, 22),
(1,25,12, 15,19, 26, 18, 14, 23, 11, 3, 7, 22, 10, 6, 28, 21, 27, 29, 2, 20, 8,9, 13, 5,4, 0, 16, 17, 24),
(22, 8,20, 10, 16, 29, 26, 19, 21, 12, 14, 11, 27, 28, 15, 2, 24, 6,0, 5,9, 7, 23, 4, 1, 18, 17, 3, 13, 25),
(27, 24, 29, 23, 15, 20, 14, 9, 12, 26, 1, 25, 21, 11, 10, 6, 7, 8, 16, 4, 5,22, 2, 19, 0, 3, 13, 18, 17, 28))
LA33 (30 x 10), Cmaz(c) = 1719
o = ((1,14,20,9,22,0,10, 18, 2,12, 16, 25, 5, 24, 8, 21, 27, 29, 7, 19, 15, 6, 11, 23, 13, 26, 3,4, 17, 28),
(26,12,19,21,1, 23,25,17,10, 11, 18,0, 7, 13, 24, 2, 20, 28, 8, 16, 29, 5, 9, 22, 4, 3, 27, 15, 14, 6),
(18,16,0,9, 25, 5,20,7,29,17,13,2, 3,1, 23,12, 15, 26, 4, 28, 22, 19, 21, 24, 27, 8, 11, 10, 6, 14),
(7,10,22,3,1,11, 15,6, 16,8, 2,20, 12,4, 5,24, 9, 19, 27, 18, 13, 25, 23, 14, 29, 21, 17, 28, 0, 26),
(8,22,2,17,12,0,26, 3,21, 19, 16,28, 1, 6,29, 15,9, 14, 5, 11, 24, 20, 27, 13, 10, 18, 23, 4, 7, 25),
(9,10, 3,28,13,1,26,8,11,0, 25, 18,24, 2,17,12, 4, 6, 14, 27, 22, 7, 5, 15, 16, 19, 20, 21, 23, 29),
(2,24, 10,12, 23,3, 7,29, 22, 6,18, 17, 20, 13, 25, 1, 15, 21, 14, 9, 28, 4, 19, 11, 16, 26, 0, 5, 8, 27),
(14, 25,18, 26,23,17,9, 5,12, 24, 28, 2, 15, 21, 16, 8, 20, 19, 29, 6, 7, 4, 22, 27, 10, 3, 1, 11, 13, 0),
(21,26,19,13,11,20, 15,9, 2,3,29,7, 17, 10, 0, 22, 16, 28, 23, 1, 4, 12, 5, 14, 8, 27, 18, 25, 6, 24),
(24,19, 6,12,22,27,15,14,0, 18, 23, 8, 28, 26, 25,29, 3, 16, 20,2, 1,9, 5, 13, 10, 21, 11, 4, 7, 17))
LA34 (30 x 10), Cmaz(c) = 1721
o = ((15, 6,14, 11, 20, 8, 28, 22, 10, 12, 29, 26, 7, 5,1, 13,0, 9, 25,4, 2, 17, 27, 19, 16, 21, 24, 23, 3, 18),
(24,17,19,13, 14, 3, 20, 21, 2,0, 22, 29, 8, 11, 28, 18, 16, 4, 10, 27,9, 7, 26, 5, 12, 15, 6, 25, 1, 23),
(8,20,0,25,7,28,29,27,18, 1, 15,22, 3,2, 26, 19, 5, 24, 10, 21, 16, 14, 17, 11, 9, 4, 13, 23, 6, 12),
(27,3,29,15,7,5,16,10,19,4,1,9,17, 2, 6, 22, 14, 24, 8,23, 21, 11, 13, 28, 26, 0, 20, 12, 18, 25),
(22,24,4,1,10,5,6,27,11, 21,25, 18, 16, 20, 15, 9, 3, 19, 29, 14, 2, 7, 26, 8, 23, 13, 12, 17, 28, 0),
(25,13,15,8,1,21,7,0,29,20,27, 5,18, 14, 11, 6, 4, 16, 2, 10, 19, 22, 23, 17, 3, 28, 12, 9, 24, 26),
(13,22, 4, 2, 10, 29, 24, 5, 20, 16, 25, 26, 6, 0, 27, 21, 3,9, 17, 1, 18, 12, 8, 15, 7, 23, 11, 14, 19, 28),
(23,7,24,13,22,1,0,20,18, 12, 26,9, 19, 29, 28, 16, 14, 25,4, 17, 27, 8, 3, 5, 21, 11, 10, 15, 2, 6),
(18,11, 6, 27, 8, 20, 25, 21, 10, 28, 12, 13, 1, 5, 15, 7, 22, 16, 26, 29, 9, 23, 24, 17, 3, 14, 19, 2, 0, 4),
(25,16,15,4,6,27,11,5,12,29,9,13,0, 18, 7, 2, 22, 26, 19, 10, 24, 3, 1, 14, 17, 21, 23, 8, 20, 28))
LA35 (30 x 10), Cmax(c) = 1888
o = ((13,19,28,26,4,17, 25,0, 11, 14, 18, 21, 5, 10, 6, 29, 22, 15, 1, 27, 3,9, 24, 12, 16, 23, 20, 8,2, 7),
(19,17,3,12,15,23,16,9,13, 26,6, 2, 4,28, 5, 18, 11, 27, 14, 20, 21, 24, 1, 7, 29, 10, 22, 8, 25, 0),
(14,21, 24,7,25,8,26,9,0, 11,29, 6,22, 20, 2, 28,17, 19, 1, 3, 10, 15, 18, 27, 5, 12, 23, 4, 13, 16),
(29,24,1,2,22,28,11, 20,4, 23,0,8, 13,6, 7, 14, 10, 27, 5, 17, 21, 18, 19, 3, 9, 15, 12, 26, 16, 25),
(2,22,16,11,7,4,21,19, 17, 6,28, 20, 13, 23, 15, 14, 5, 8, 10, 29, 18, 9, 3, 12, 1, 27, 26, 25, 0, 24),
(24, 26,27, 21, 3,19,15,9, 28, 25,6, 4, 14, 23,17, 2, 13, 18, 5, 8, 10, 22, 7, 29, 11, 20, 12, 16, 0, 1),
(27,13,19,9, 20, 22,12, 8,18, 2, 14, 7, 15, 5, 21, 10, 1, 29, 3, 11, 4, 23, 26, 16, 0, 25, 24, 28, 6, 17),
(8,25,20,16,6,7,17,5,0, 12, 28,19, 22, 14, 11, 2, 27, 21, 13, 10, 15, 4, 26, 1, 3, 9, 18, 23, 24, 29),
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(10, 23,27, 2,8,16,11,17,9, 6,7, 20, 13,19, 15, 22, 21, 14, 18, 29, 1, 4, 12, 3, 5, 26, 0, 24, 25, 28),
(12,9, 28, 8, 20, 26, 25, 2, 29, 0, 4, 23, 10, 22, 7, 17, 21, 13, 14, 18, 15, 19, 3, 1, 6, 24, 27, 11, 16, 5))
LA36 (15 x 15), Cmaz(c) = 1491
o =((5,3,6,10,4,14,0,9,2,1,11,8,7,12,13), (11,8,1,0,7, 6, 4, 14, 12, 10, 5, 13, 2, 9, 3),
(5,11,4,2,8,0,12,7,14,13,6,9, 3, 10, 1), (12,0,10,11,7,8,6,5,9, 1,4, 2, 14, 13, 3),
(0,7,6,4,1,9,10,11,2,5,12,3, 13,8, 14), (8,3,9,2,12,13,11,6,0,4, 1, 10, 14, 7, 5),
(8,0,3,6,11,4,14,9,2,5,1,12, 7,13, 10), (10,12,13,6,1,7,2,9,14,11,0,4, 8, 3, 5),
(6,8,4,9,14,1,0,11,7, 3, 2,12, 5,10, 13), (14,2, 13,3,0,7,4,11,9,12, 10,1, 5, 8, 6),
(4,14,8,0,13,6,11,10,12,2,9,7,1,5,3), (9,1,14,7,12,6,4, 8, 11, 13,0, 3, 2, 5, 10),
(6,12,10,2,1,14,5,7,11,0,4, 3,8,9,13), (7,12,8,6,5,2, 11, 3,4, 14,9, 10,0, 13, 1),
(0,13,14,4,1,10,9,8,5,6,7,12,11, 2, 3))
LAS37 (15 x 15), Cmaz(c) = 1595
o =((8,5,2,3,1,4,10,14,9,11,6,12,7,13,0), (1,9,11, 10,12, 13,4,8,7, 14,5, 3,0, 6, 2),
(12,6,8,3,1,0,11,2,5,10,14,7,4,9,13), (1,3, 14,4,9,5,12,10,0, 13,8, 11,6, 7, 2),
(10,6,3,14,5,11,4,8,7,9,1,12,2,0,13), (0,8,7,12,5,11,6,10, 1, 13,4, 14,9, 3, 2),
(7,0,2,5,4,8,13,11, 1, 14, 3,9, 10,6, 12), (12,5, 1,10, 3,4,7, 8,9, 14, 11,6, 0, 13, 2),
(4,2,11,3,1,14,5,8,6,9,7,12,0, 13, 10), (4,8,12,0,6,14,7,2,9, 1,13, 3, 11, 5, 10),
(3,11,14,2,7,12,8,5,9,0, 6,4, 1,13, 10), (8,9, 5,0,7,13, 14,10, 2,11, 3,4, 1,6, 12),
(11, 3,10,8,2,13,5,0,6,12,14,9,7,1,4), (14,9,5,8,11,3,7,4, 6, 1, 12, 10, 13,0, 2),
(1,7,12,9,0,6,11,5,8,4, 3, 14, 10, 13, 2))
LA38 (15 x 15), Cmaxz(c) = 1428
o =((1,4,0,10,9,6,3,12,14,7,8,13,11,2,5), (0,9,3,10,1,11,12,13,5, 14,6, 8, 4, 7, 2),
(4,8,11,12,13,14,9, 3,0, 1,5,6, 10, 7,2), (14,2,13,5,11,12,6,4,0,7, 1, 3, 8, 10, 9),
(10,5,1,3,9,13,2,0,12,7,11,4, 14, 8,6), (11,14,9,7,8,13,5,6,12,1, 10,4, 3,0, 2),
(5,9,0,11,14,12,8,10,7,2,1,3,13,4,6), (7,6, 14,11, 3,4,8,9, 2,5, 13, 12,0, 1, 10),
(8,12,3,0,1,9,13,6,11,5,14, 7,2, 4, 10), (12, 8,4, 10, 14,3,6,1,5,11,9,0, 13,2, 7),
(13, 10,6,4,8,14,0,5,1,9,12,11,7,3,2), (5,14,3,9,8,7, 6,4, 13,10,0,11, 1, 12, 2),
(0,10,8,1,6,3,2,9,11,12,14, 7,13, 4, 5), (8,6,11,4,3,12,13,2,14,0,9,7, 1,5, 10),
(6,1,3,11,12,7,14,0,9,5, 4, 2, 10, 8, 13))
LA39 (15 x 15), Cmaz(c) = 1381
o =((2,12,3,13,14,11,10,8,6,9,1,5,4,0,7), (8,10,4,2,14,5,11,9,13,1,0,7, 3, 6, 12),
(9,13,3,8,5,0,6,11,2,1,10,4, 12,14, 7), (13,10, 2, 14,4, 8,0, 3,1,5,9,7, 12, 6, 11),
(8,13,12,0,5,9,3,10,7,2,1,6, 11,4, 14), (3,9,2,5,11,10,12, 1,13, 8, 14,6, 7,0, 4),
(1,3,10,0,2,7,6,9,11, 8,4, 5, 14,13,12), (12,7,0, 2,14, 3,9, 5, 13,10, 6, 1, 11, 8, 4),
(10,2,7,5,13,8,1,6,12,0,4, 11,14, 3,9), (1,4,6,9,5,12,7,10,11, 2,13, 3, 8, 14, 0),
(0,6,2,11,7,9,1,13,12, 14, 3,5, 8, 10, 4), (5,3,6,11,2,1,7,0, 10, 4, 8, 13, 12, 14, 9),
(4,5,3,6,10,11,13,0,12, 14,2, 8,1, 7,9), (5,10,6,4,9,2,3,12,0,1, 13,8, 14,11, 7),
(11,0,4,2,3,7,5,14,8, 10,6, 1, 12,9, 13))
LA40 (15 x 15), Cmaz(c) = 1424
o =((12,1,10,9,4,7,13,5,6,3,8,2,0,14,11), (3,5, 14, 1,2, 8,13, 12, 11, 4,9, 0, 6, 7, 10),
(10,5,0,1,7,6,4,3,2,13,9,8, 12,14, 11), (8,7, 2,12, 6,10, 13, 11,0, 14,3, 5, 1,4, 9),
(7,0,3,13,10,4,11,9, 1,5, 8,6, 14, 12, 2), (5,4,7,9,8, 10, 2,0, 13, 3, 12,6, 14, 1, 11),
(3,8,6,10,12,2,14,5,0,9,4,13,1,11,7), (6,7,3,9,8,2,5,4,14,0,13,12, 1, 10, 11),
(8,7,13,4,2,0,14,6,1,9,3,12, 11,10, 5), (6,0, 8,4, 11,1, 10,3, 13,5, 12,9, 14, 7, 2),
(13,0,11,14,3,9,2,5,12,6,8,4,1,7,10), (1,4,8,2,7,3,12,5,9, 14, 6, 11, 0, 10, 13),
(4,13,0,2,10,9,7,14,6,11,8,1,3,5,12), (12,13,5,6,4,8,9, 3,1, 14,11, 10, 7, 2, 0),
(2,6,8,11,3,4,0,7,5,12, 1, 10, 13, 9, 14))
SWYVO06 (20 x 15), Cmaz(c) = 2098
o = ((18,10,13,11,4,8,3,19,15,7,1,9,0, 5, 17, 6, 12, 14, 16, 2),
(0,8,2,16,13,15,4,1,5,18, 11, 19, 9, 14,6, 7, 12, 10, 17, 3),
(17,10,3,1,5,9,15,7,19,0, 4, 13, 6, 18, 11, 14, 8, 12, 16, 2),
(3,4,19,13, 18, 10,8, 5,17, 11,7, 0, 15,6, 1, 12,9, 2, 16, 14),
(5,16,7,15,14,11,13,17,9,0, 10, 8, 18,4, 6, 1, 2, 19, 3, 12),
(15,7,3,13,18,4,10,0,11,8,9,6,5,1, 19,2, 12, 14, 16, 17),
(8,11,14,13,18,9,7, 15,0, 10,6, 3,4,2,1, 5, 19,12, 16, 17),
(13,15,7,11,19, 8,0, 14,1, 16, 5, 6,17, 2, 9, 10, 12, 18, 3, 4),
(18,0,11,6,10,9,15,8,7,13,3,12,19,4, 16,14, 17, 2,5, 1),
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(15,11,7,13,5,4,19,14,0,8,2,1,12, 6, 3, 10, 16, 17, 18, 9),
(13,15,0,7,9,18,4,6, 10,8, 2,17, 16,12, 11, 3,19, 5, 14, 1),
(15,4,18,13,5,10,9,19,2,3,0,6,1,17,16, 14, 7,8, 11, 12),
(13,15,0,18,6,11,19,2,3,14,8,4,17,5,12, 16,7, 9, 1, 10),
(15,13,18,7,10,14,8,0,19,1,2,17, 3,4, 12,11, 16,5, 6, 9),
(13,18,11,4,8,10,15,3,0,2,12,6,1,7,19, 5,14, 17, 9, 16))
YN1 (20 x 20), Cmaz(c) = 1033
o =((17,8,19,11,2,14,0,1,12, 10,5, 18,15,9, 16,4, 3,6, 7, 13),
(18,16,4,11,7,12,17,19,2, 1,15, 6, 10,9, 13, 3,0, 8, 5, 14),
(0,5,11,1,12,19,7, 6,8, 3,10, 15, 4,9, 13, 18,2, 17, 16, 14),
(2,5,3,14,6,13,10,1, 8,0, 19, 11, 16, 18,17, 15,9, 12, 7, 4),
(3,2,0,10,17,18,1,6,4,9,5,11, 16, 7, 15, 8, 14, 13, 12, 19),
(11,6,1,4,7,16, 15,18, 14,17, 8,12, 3,5, 10,2, 13, 19,9, 0),
(1,7,9,3,10,11,12, 5,16, 2, 8,13, 6, 18,17, 0, 14, 15, 19, 4),
(8,9,5,17,4,0,7,10, 11, 15, 16, 3,12, 13, 2, 14, 6, 19, 18, 1),
(1,16,8,2,5,11,19,4,10,7,0, 15,13, 14, 3,12, 6, 18,17, 9),
(6,7,18,17,4,8,9,12,11,14,15,2,3,5,13, 10, 19, 16,0, 1),
(18,3,13,19,1,8,16,15,2,6,17,9,7, 14,0, 10, 4, 11, 5, 12),
(15,14,0,1, 16,9, 4,12,6,10,5,19,13,2,17,7, 11, 18, 8, 3),
(8,10, 16,5,6,0,3,4,12,7,19,18,13,9,2,17,15,1, 14, 11),
(5,17,10,19,8,11,0,1,12,13,2,7,3, 4, 15,18, 6,9, 14, 16),
(16,19,1,12,13,5,17,2,4,11,14, 3,0, 9, 8,6, 15, 7, 10, 18),
(9,10,12,11,13,3,0, 17,14, 4,15,8,1,7, 16,2, 6, 19, 5, 18),
(9,13,14,6,10,4,19,17,7,1,5,18,2, 16, 3,12, 8, 15,0, 11),
(0,10,13,2,17,9,8,14,7,6, 16, 19,3, 11,4, 5, 18,12, 1, 15),
(10,17,6,9,11,3,8,1,13,0,2, 7,18, 16, 19, 4, 5, 14, 12, 15),
(4,14,9,1,10,5,12,11,3,18,7,15,19,0, 13,2, 8, 16, 6, 17))
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LAO1 (10 x 5), Cmaz(c) = 666
o =((4,3,0,7,1,5,8,6,9,2), (3,0,5,6,8,9,7,2,4,1), (7,5,9,6,3,4,2,1,8,0), (6,8,9,2,4,1,7,3,0,5),
(9,6,3,5,8,2,1,0,4,7))
LAO02 (10 x 5), Cmaz(c) = 655
o =((0,1,4,2,7,5,8,3,6,9), (2,6,7,1,5,3,9,0,8,4), (1,2,3,9,7,8,4,5,0,6), (0,6,4,1,2,9,7,5,3,8),
(1,4,6,2,9,8,3,5,0,7))
LAO03 (10 X 5), Cmaz(c) = 606
oc=1((3,0,8,7,4,5,6,9,1,2), (0,1,7,9,3,4,8,5,6,2), (1,0,2,6,3,8,7,4,9,5), (6,2,8,4,0,7,3,9,1,5),
(3,7,9,8,4,5,2,0,6,1))
LAO04 (10 x 5), Cmaz(c) = 595
o =((0,2,8,5,7,3,6,4,1,9), (1,2,4,7,8,6,3,9,5,0), (8,3,5,6,9,0,1,2,7,4), (1,5,2,4,7,8,9,3,0,6),
(1,8,4,3,2,9,5,7,0,6))
LAO5 (10 X 5), Cmaz(c) = 593
o =((6,5,0,3,2,1,9,8,7,4), (0,2,5,8,6,7,3,4,1,9), (8,9,7,2,4,0,5,1,3,6), (5,1,8,2,9,6,3,7,4,0),
(7,1,4,5,0,3,6,2,9,8))
LAO06 (15 x 5), Cmaxz(c) = 926
o= ((6,9,7,5,14,11, 2,10, 3,0, 13, 8, 4,12, 1), (0,5,3,6,12,7,9,13,2,14, 1,4, 11, 10, 8),
(5,0,8,2,10,4,12,7,9,11, 6, 14, 13,3, 1), (3,12,6,4,1,8,9,5,2,10,7,0, 13, 11, 14),
(12,10,4,0,9,3,13,6,11,1,8,7, 2, 5, 14))
LAO7 (15 X 5), Cmaz(c) = 890
((1,8,13,0,3,5,2,10,9,14,12,6,11,4,7), (5,4,1,14,6,8,0,3,12,2,9,10, 13,11, 7),
(7,5,6,11,8,13,2,1,0,14,10,12,9, 3,4), (2,4,7,11,13,1,8,0,3, 5,9, 14, 12, 6, 10),
(8,14,13,10,1,0,12,9,7,5,3,2,6,11,4))
LAO8 (15 x 5), Cmaz(c) = 863

o

o

((11,10,12,7,14,3,6,8,0,1,9,13,2,5,4), (2,10,7,3,1,6,13,5,14,8,11,4,9,0, 12),
(14,7,3,11,1,0,9,4,5,8,6,12,10, 13, 2), (7,0,8,6,12,5,13,9,14,2,11, 1, 10, 4, 3),
(5,11,6,9,10,3,7,12,8,0, 4, 14,13,2,1))

LA09 (15 x 5), Cmax(o) = 951

o

((4,3,14,11,12,5,8,0,10,7,2,13,9,1,6), (0,11,7,3,14,12,2,8,1,9,13,5, 10,6, 4),
(7,8,9,0,10,4, 3,14,12,2,6,1,11,13,5), (1,12,0,10,2,7,11,13,9, 6,4, 5, 3,8, 14),
(12,2,10,4,8,9,0,7,14,11,6,1,13,3,5))

LA10 (15 X 5), Cmaz(c) = 958

o =((8,2,1,10,11,4,6,5, 14,9, 13,12,0,3,7), (1,13,2,6,8,4,11,0, 12,7, 3,9, 10, 5, 14),

(11,4,12,7,9,2,13, 5,14, 8,0, 10, 3, 1, 6), (12,5,3,8,14,7,1,10,4,9, 2,11, 0, 13, 6),

(5,8,1,10,6,2,9,13,11,4, 14, 12,7, 0, 3))
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LA11 (20 X 5), Cmaz(c) = 1222
o= ((6,9,18,10,4,2,5,1,14,0, 8,17, 15,3, 16,11, 19, 13,12, 7),
(12,17,19,9,0, 15,13, 2,8, 6, 16,7, 18,10, 5, 1,4, 3, 14, 11),
(3,0,19,13,12,5,18,6,9, 2,11, 14,7, 17, 8, 16, 15, 4, 10, 1),
(3,19,10,7,5,1, 14, 16,0, 4, 17, 15,9, 6,2, 11, 18, 13, 8, 12),
(19,18,5,6,7,8,14, 3,11, 16,9, 4,2, 12, 15, 13,0, 10, 1, 17))
LA (20 x 5), Cmaz(c) = 1039

o

((10,8,9,12,0,18, 15,16, 6,5,13,4,7,11,3,1,2, 14, 17, 19),
(12,0, 5,11, 3,16, 6, 4,18, 8,2,14,17,1,15,9, 7, 19, 13, 10),
(18,16,15,5,8,13,10,11,7,4,3,19,9,2,12,0,6, 1, 14, 17),
(4,15,7,2,11,3,5,1,12,9, 10, 16, 18, 14, 6, 13, 19, 17, 8, 0),
(2,18,7,9,11,3,1,13,0,12, 10,8, 15, 16, 19, 5, 14, 6, 4, 17))
LA12 (20 x 5), Cmaz(c) = 1150

o = ((10,0,19,8,17,9,1,3,13,2, 16, 18, 15, 14, 5, 12, 7, 6, 4, 11),
(5,1,12,18,19,0,8,2,7,16, 10,17, 14,13, 6, 11, 3, 4, 15, 9),
(14,12,13,3,4,18,19,8,1,7,11, 15,9, 5, 10, 6, 2, 17, 0, 16),
(0,18,17, 10, 14,2, 7,12, 11, 6, 15, 5, 4, 16, 3, 8, 1, 13, 9, 19),
(17,7,14,15,13,19,0,9, 12, 11, 16, 18, 8, 1, 5, 10, 6, 2, 3, 4))
LA14 (20 x 5), Cmaz(c) = 1292
o= ((5,17,3,6,16,1,13, 12, 10, 19, 8, 11, 15,9, 4, 0, 18, 2, 14, 7),
(1,8,16,12,19, 15,11, 2, 6, 18, 14, 10, 7, 17, 13,9, 0, 3, 4, 5),
(2,4,6,14,8,10,7,9,1,13, 5,19, 0,17, 16,11, 15, 12, 18, 3),
(11,19,2,7,9,3,12,0,4, 13, 15,5, 1, 16, 8, 10, 14, 18, 17, 6),
(15,10,1,13,4,5,8,16,0,17, 3, 18, 14,2, 9,12, 19, 6, 7, 11))
LA15 (20 x 5), Cmaz(c) = 1207
o =((12,13,5,7,18,14,8,11,17,9,10,0, 1, 4, 16, 19, 3, 15, 2, 6),
(2,14,12, 19,15, 18,9, 7, 5,16, 13, 10, 0,4, 6,17, 11, 8, 1, 3),
(4,12,1,2,7,13,19, 11, 15, 3, 18,17, 8,9, 0, 16, 14, 10, 5, 6),
(17,13,6,1,12,2,14, 8,11, 18,5,9, 7, 16, 0, 4, 10, 19, 3, 15),
(8,6,2,5,14,19,12,15,3,9, 7, 16,17, 13, 10, 1, 18, 4, 11, 0))
LA16 (10 x 10), Cmaz(c) = 955
oc=((7,6,5,4,9,0,1,2,3,8), (7,0,3,2,6,4,8,1,9,5), (5,2,6,1,9,4,3,0,8,7), (2,6,5,7,3,9,0,8,4,1),
(1,8,5,2,7,9,0,4,6,3), (5,1,4,7,6,8,0,2,3,9), (0,5,7,6,4,2,3,9,8,1), (0,2,3,4,9,1,8,7,6,5),
(9,2,0,6,3,7,8,5,1,4), (9,5,0,6,2,7,1,3,4,8))
LA17 (10 x 10), Cmaxz(c) = 784
c=1((3,4,7,5,9,8,6,2,0,1), (6,7,1,9,2,0,8,5,3,4), (2,8,5,7,0,1,4,3,6,9), (5,3,2,6,8,0,1,9,7,4),
(0,2,4,6,8,3,5,1,7,9), (1,5,3,9,6,0,4,8,7,2), (4,7,2,6,1,8,0,3,5,9), (0,6,7,1,3,5,2,8,9,4),
(1,3,4,6,7,2,0,5,8,9), (4,0,8,1,9,2,7,5,3,6))
LA18 (10 x 10), Cmaz(c) = 853

o

((8,0,2,6,5,1,4,7,3,9), (8,6,2,5,3,7,9,0,1,4), (4,9,6,5,2,3,1,0,7,8), (4,1,6,7,9,0,8,3,2,5),
9,2,5,0,3,8,6,4,1,7), (7,1,2,8,5,0,9,4,6,3), (0,1,4,7,2,5,9,6, 3,8), (8,2,4,6,0,5,7,9,1, 3),
(9,2,6,0,5,1,3,7,8,4), (3,1,4,6,5,2,8,9,7,0))

LA19 (10 x 10), Cmaz(c) = 846

o

((7,0,2,1,9,4,6,8,5,3), (3,1,6,2,4,8,5,0,9,7), (0,8,3,6,5,2,9,4,1,7), (0,2,8,7,6,4,1,5,3,9),
(1,2,0,6,9,8,5,3,4,7), (8,0,7,5,6,3,2,9,1,4), (6,2,4,8,9,5,7,3,0,1), (1,5,3,0,8,9,6,2,4,7),
(7,1,5,2,0,8,6,3,9,4), (2,9,7,8,6,0,5,3,4,1))
LA20 (10 x 10), Cmaz(c) = 911
o =(094,8,3,2,5,0,7,1,6), (7,0,5,4,8,6,1,2,3,9), (5,9,1,2,8,3,4,0,7,6), (8,5,9,6,7,4,2,0,3, 1),
(6,3,4,0,1,7,5,8,9,2), (5,9,2,3,8,6,0,1,4,7), (0,5,4,3,9,7,6,2,1,8), (1,7,3,5,6,0,9,8,2,4),
(8,5,9,0,4,7,6,1,2,3), (1,9,5,4,7,0,8,3,6,2))
LA21 (15 x 10), Cmaz(c) = 1065
o =((2,1,11,8,10,6,13,7,4,9,12,0, 14,5, 3), (2,13,8,1,10,7,9, 14, 5,11, 3,6, 12, 4, 0),
(9,1,7,0,3,14,4,10,8,13,5,11,6,2,12), (1,14,2,0,6,8,11,3,9,4,13,12, 10, 7, 5),
(14,7,3,6,11,10,2,12,4,1,0,5,13,9,8), (11,12,7,8,9,6, 14,0, 3,1, 10, 13, 5, 2, 4),
(14,5,7,9,11,1,2,6,12,0, 13, 3,4, 8, 10), (5,12,7,8,3,6,1,4,9, 14,11, 10, 13,0, 2),
(5,4,13,12,1,3,14,6,10,9,11,8,2,0,7), (11,12,1,4,6,9,10,5,0, 13, 14,2, 3,7, 8))
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LA22 (15 x 10), Cmaxz(c) = 981
o= ((5,13,2,10,7,11,9,1,4,12,6, 8, 3,14,0), (10,13,7,8,11,4,1,5,12,14,2,9,3,0,6),
(3,9,2,1,10,4,14,11,5,8,0,7,12,6,13), (3,9,6,5,11,1,12,8, 14,13, 7,2, 4, 0, 10),
(7,10,5,4,14,8,1,3,13,0,9,11,6,2,12), (12,0,2,6,5,7,3,13,9,4,10, 1,11, 14, 8),
(5,3,9,4,6,12,7,10,2,14,8,1,11,13,0), (2,13,5,7,9, 3,4, 10, 11, 14, 12,0, 8, 1, 6),
(2,7,5,14,8,3,10,4,11,6,12,13,9,0,1), (8,0,2,6,9,10,1,11,3,7,13, 5,12, 14, 4))
LA23 (15 x 10), Cmaz(c) = 1032
((8,2,6,11,10,4,9,12,3,5,1,13,7,0,14), (14,1,9,7,5,11, 3, 6,0, 10, 13,12, 8,4, 2),
(13,11, 3,10,9,8,0,1,7,6,4,14,12,5,2), (7,3,13,14,1,0, 10,2, 11,6,9,4, 12, 5, 8),

o

(12,4,1,13,3,6,0,9,8,7,5,10,2,14,11), (3,13,0,7,1,5,10,2,9, 12,4, 8, 14, 11, 6),

(1,5,13,3,4,14,9,12,0,8, 11,2, 7, 6, 10), (0,6, 8,12,14,3,9,4,5, 1,10, 13,11, 2, 7),

(10,14,0,6,7,8,3,2,11,5,4,1,13,12,9), (4,12,11,7,13,3,14,2,1,6, 5,0, 10, 9, 8))
LA24 (15 x 10), Cmaxz(c) = 949
((11,0,8,5,9,2,1,14,13,3,6,10,12,4,7), (2,3,12,6,13,9,1,4,11,5,7, 14,0, 10, 8),
(14,13,6,4,11,2,7,12,9,10,0,8,3,1,5), (2,11,1,12,9,7, 13,10, 14, 8, 3,4, 0, 5, 6),
(13,8,3,2,5,0,6,10,7,1,9, 14,11, 12,4), (14,13,2,7,3,5,4,11,8,10,9, 1,0, 12, 6),
(6,1,13,0,3,12,14,9,2, 10,4, 11,8,5,7), (0,4,3,7,13,10,11,6,8,12,14,9,5,2, 1),
(7,5,1,13,6,14,9,4,11,12,0,3, 2,8, 10), (0,12,9, 14,8,6, 5,11, 13, 7,2, 3, 10, 1, 4))
LA25 (15 x 10), Cmaz(c) = 990

o

o =((3,6,2,7,0,10,11,5,1,9, 8,12, 14, 4,13), (3,11, 14,2,8,13,0,12,4,1, 7,6, 10,9, 5),
(3,8,13,1,6,0,4,12,5,7,10,14,11,9,2), (7,1, 8,0, 14,6, 10,4, 3,2, 11, 5,12, 9, 13),
(14,0,8,3,1,9,10,11,6,4,2,7,12,13,5), (1,11, 3,13,10,6,0,5,9,7, 2, 8, 14, 4, 12),
(13,10,4,8,11,1,9,12,2,6,3,14,0,5,7), (9,14,7,10,3,13,5,12,4,2,0,6, 11, 1, 8),
(0,10,9,5,14,11,13,8,3,4,6,12,7,2,1), (2,7,8,3,1,0,6,13,10,14,9,12,5,4, 11))

LA26 (20 x 10), Cmax(c) = 1218

o =((13,14,17,19,8,15,1,6,3,4,2,5,18,12,7,0, 16,11, 9, 10),
(17,19,8,11,3,16,4,12,2,5,0,13,9, 14, 15,6, 7, 18, 10, 1),
(4,17,12,18,15,11,2,8,0,13,9, 14, 10, 3,5, 6,19, 1, 16, 7),
(9,15,18,1,13,11,4,12,7,8,3, 19,17, 14, 16, 6, 10, 2, 5, 0),
(9,1,2,7,14,12,10, 18,13, 5,6, 15,11, 16,0, 4, 8,17, 19, 3),
(7,2,4,11,1,6, 15, 3,13,9, 19, 8,14, 0, 16, 17, 5, 10, 12, 18),
(4,9,7,0,2,11,17,14,12,13,6, 8,18, 1, 16, 3, 19, 10, 15, 5),

(17,7,0,11, 13, 10, 16, 2, 15, 12, 19, 14, 4, 3,18, 1,9, 5, 6, 8),

(11,7,0,13,8,17,14,4,12,16, 1,9, 15, 19, 5, 3, 10, 18, 6, 2),

(14,7,4,1,6,0,8,10, 18,11, 19,13,17,5,9, 12,2, 3, 16, 15))
LA27 (20 x 10), Cmax(c) = 1264

o =((17,3,8,1,10,6,11,14,9,7,2,0,19,12,4,5, 18,13, 16, 15),
(13,8,7,11,14,9,2,16,6,3,5,12,0, 10,18, 1,17, 15, 19, 4),
(10,13,9,2,18,5,8,3,4,1,6,11, 15,14, 16,19, 12,17, 7, 0),
(9,10,0,5,14,18,7,11,17,1,12, 2,6, 13, 16, 3, 8, 15, 19, 4),
(11,2,4,19,0,10,6,5,12,7,16,8,18,13,1, 17, 15, 14,9, 3),
(6,18,10,17,7,1,13,15,0,4,11,16,2,8,9, 19, 5,3, 12, 14),
(16,14,1,6,12,8,7,18,5,19,4,17,9, 13, 15, 3, 10, 0, 11, 2),

(1,11, 15,9, 13,10, 6,4, 18,19, 5,7, 2,17, 16,12, 0, 14, 3, 8),

(11,17,9,2, 10, 13, 15,7, 3, 18,5, 12, 14,1, 19, 0, 16, 8, 6, 4),

(19,12,17,8,3,4,10,5,7,11,1,18,0,6, 13,9, 2, 16, 14, 15))
LA28 (20 x 10), Cmax(c) = 1225

o = ((16,10, 14, 3,13,4,6,9,5,7,19,15,1,17,8,0, 11, 18,12, 2),
(7,8,0,17,9,1, 14,10, 6, 2, 11, 3, 16, 15, 4, 18, 12, 19, 5, 13),
(1,9,19,4,16,11,3,17,15,18,7,2,12,14,6, 5,13, 10, 0, 8),
(1,16,7,14,15,6,17,9,2,3,12,19,4, 18,13, 10, 8, 11,0, 5),

(3,13,10,1, 15,18,2,7,6,0,8,5,12,11,9, 14, 16, 17, 4, 19),
(3,9,19,10,7,15,16,12,13,18,6,4,8,17,14,0, 11,5, 2, 1),
(6,11,4,9,17, 3,14, 15,19, 18,5, 7, 8, 16, 10, 2, 13,12, 0, 1),
(9,2,1,15,5,16,4,12,8,10, 17, 18,13,3,0, 11, 19, 7, 14, 6),
(10,0,9,6,14,12,1,16,11,19,17, 4,18,2,7, 5, 8,13, 15, 3),
(14,17,19,5,13,10,1,4,16,9, 11, 15,6,12,7, 2, 3,0, 8, 18))
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LA29 (20 x 10), Cmaz(s) = 1196
o =((1,11,2,4,6,10,0,18,15,17,5, 7,19, 3, 12, 16, 13, 14, 8, 9),
(6,9,8,11,7,18,17,10, 3, 2, 14, 15, 13,1, 0, 12, 4, 5, 16, 19),
(7,8,1,3,10,17,0,15,13, 2, 14, 4,9, 19, 12, 11, 6, 5, 18, 16),
(2,13,17,1,18,3,14,16,15,9,5,11,0,6, 12,7, 4,8, 19, 10),
(18,9,4,6,13,10,1,5,12,3,2,7,16,15,8,0, 11, 14, 19, 17),
(13,6,18,8,11,19,1,4,10, 5,14, 2,0, 16, 12,17, 3,15,9, 7),
(8,5,6,7,13,4,12,17,3, 1,16, 14, 10,9, 0, 11, 18, 2, 19, 15),
(4,9,5,2,7,8,18,0,15,17,12, 14, 1, 13, 16, 10, 19, 6, 3, 11),
(5,0,4,6,9,8,13,17, 1,12, 14, 10, 7, 18, 3, 15,2, 19, 11, 16),
(16,18,2,10,1, 8,13, 3,4,14,9,15,0,7, 5, 17,6, 11, 19, 12))
LA30 (20 x 10), Cmaz(o) = 1355
o = ((16,9,11,13,12,19,17,8,5,0,6,3,2,1,7, 15, 14, 4, 10, 18),
(5,15,0,17, 14, 11, 8,12, 3,1, 18, 19, 10, 16, 13,4, 7,6, 9, 2),
(12,17,5,18,16,15,2,7,3,8,6,14,19,9, 10,11, 13,1, 4,0),
(19,8,0,2,6,1,13,17,7, 10, 5,4, 14, 15,9, 18, 12, 11, 3, 16),
(3,1,8,17,15,0,12, 18,16, 10,4, 7,2, 9, 14,19, 13,11, 6, 5),
(17,6,19,15,12,10,3, 1, 14, 4,2,18,13,7,16,9,5, 8,0, 11),
(0,4,6,8,5,12,10,18,16,14,1,17,13,3, 15,9, 7,2, 11, 19),
(19,0,15,2,17,7,5,9,13,4, 6,16, 11, 14, 1, 8, 3, 10, 18, 12),
(1,5,0,18,15,14, 3,12, 16, 10,7, 13,4, 6,2, 19, 11,9, 8, 17),
(4,12,6,5,0,1,7,15,8, 18,19, 10, 14, 13,17, 2, 11, 16, 9, 3))
LA31 (30 x 10), Cmaz(o) = 1784
o =((3,9,4,20,22,25,26,11,21,5,28,8,17, 10, 7, 16, 19, 27, 15, 12, 23, 18, 24, 6, 2, 13, 29, 1, 14, 0),
(9,25,22,26,19,6,13, 14,7, 23, 28,1, 2,29, 16, 11, 15, 27, 12, 10, 20, 3, 18,17, 21, 8,0, 5, 24, 4),
(2,14,8,18, 16, 5,29, 19, 25,0, 15,24, 3,17, 7,26, 1,9, 23, 11, 4, 10, 21, 22, 20, 6, 13, 27, 12, 28),
(21,18, 16,5, 8,26, 3,13, 9,29, 2, 24,27, 0, 15, 23, 6, 20, 1, 22, 10, 28, 4, 11, 25, 19, 17, 14, 7, 12),
(22,19, 25,29,0,4,2,15,13, 14, 8, 16, 18, 23, 20, 3,21, 6, 12, 28, 5,10, 1, 24, 11, 26, 9, 17, 27, 7),
(10,27,1,9,11, 12,15, 13,5, 21, 3, 14, 22, 0, 18, 6, 17, 19, 4, 25, 28, 20, 29, 16, 2, 24, 8, 7, 23, 26),
(20,19, 10, 18, 21, 12, 4, 22, 25, 13, 24, 27, 2,29, 8,1, 23,11, 3, 6, 16, 17,9, 7, 0, 14, 28, 15, 5, 26),
(10,17,0,11,22,3,9,6,7,15,1, 12,18, 19, 25, 28, 5, 20, 13, 24, 2, 26, 29, 27, 14, 8, 21, 16, 4, 23),
(1,17, 3,11, 22,29, 4,21, 14, 2, 6,0, 9, 18, 23, 7, 19, 25, 15, 20, 13, 26, 12, 28, 10, 27, 8, 5, 16, 24),
(4,11, 15,21,12,13, 23,0, 9, 25, 8, 14, 16, 17, 26, 24, 18, 22, 1, 10, 28, 29, 3, 2, 27, 6, 7, 20, 19, 5))
LA32 (30 x 10), Cmaz(o) = 1850
o = ((26,4,24,8,23,15,9, 16, 13, 14, 2, 20, 29, 3, 10, 11, 17, 5, 18, 27,0, 19, 21, 1, 25, 6, 28, 22, 7, 12),
(18,27,0,17,10,7,6, 11, 16, 19,4, 1,21, 8, 5, 12, 24, 2, 26, 20, 13, 29, 22, 28, 3, 15, 25, 23, 14, 9),
(11,5, 19,29,26,2,1, 14, 21, 8,9, 28,0, 13, 27, 22, 4, 3, 17, 23, 12, 15, 24, 25, 16, 10, 6, 20, 7, 18),
(8,26,11,6,27,16,5,17,24,7,2,9, 22, 25,12, 13, 23,29, 19, 0, 4, 14, 28, 10, 3, 1, 18, 15, 20, 21),
(23,13,6,3,28,0,11, 10, 4, 18, 1, 16, 12, 20, 15, 17, 25, 7, 22, 21, 2, 8, 5, 29, 26, 9, 19, 24, 14, 27),
(13,29, 19, 2, 26, 23, 22,5, 6, 17, 9, 28, 20, 16, 18, 1, 8,25, 10, 3,0, 15, 11, 24, 14, 21, 4, 12, 27, 7),
(0,16, 14, 5,21, 4, 3,27, 15, 18, 19, 29, 13, 6,28, 9, 7, 24, 2, 17, 26, 25, 23, 12, 10, 20, 8,22, 11, 1),
(19,15,1,11, 26, 22,18, 7, 12, 14, 25, 3, 10, 23, 6, 27, 28, 29, 21, 20, 13, 8, 5, 16, 2, 0, 9, 24, 17, 4),
(10, 22, 8, 16, 19, 20, 26, 11, 24, 29, 21, 0, 14, 27, 5, 28, 6, 15, 23,1, 12, 18,9, 2,4, 17, 7, 25, 3, 13),
(27, 24,15, 23,1, 29, 26, 14, 11, 21, 20, 9, 6, 7, 22, 5, 16, 4, 10, 8, 12, 13, 0, 25, 19, 3, 2, 17, 18, 28))
LA33 (30 x 10), Cmaz(o) = 1719
o = ((1,20, 14, 18, 5,22, 9, 10, 25, 27,0, 6, 15, 8, 24, 7, 29, 16, 21, 2, 23, 3, 12, 26, 11, 19, 13,4, 17, 28),
(26,12,1, 21,13, 18, 25,24,19,17, 10, 23, 7, 8, 28,0, 11, 20, 29, 5, 16, 3, 4, 2, 14, 27, 15, 6, 22, 9),
(18,5,13,25,29,7,1,0,9, 16, 20,17, 4, 15, 3, 23, 26, 2, 28, 19, 22, 21, 8, 27, 24, 12, 11, 10, 14, 6),
(7,3,6,1,10,5, 15, 22, 4, 16, 27, 8,20, 13, 11, 24, 19, 2, 18, 25, 23,29, 17, 12, 14, 9, 21, 28, 26, 0),
(8,22,17,21,14,3,6, 1,0, 26, 28, 19, 2, 15, 16, 29, 12, 5, 13, 20, 11, 24, 9, 10, 27, 23, 18, 4, 7, 25),
(13,3,1,8, 18,10, 28, 24, 25,26, 11,9, 4,0, 6, 27, 14, 17, 15, 2, 7, 20, 22, 29, 5, 16, 12, 21, 19, 23),
(2,24,3,6,13,18, 10,29, 7,25, 1, 22, 23, 14, 17, 20, 15, 21, 12, 26, 4, 28, 11, 16, 0, 9, 19, 8, 5, 27),
(18, 25,14, 5, 24, 26, 23, 28, 17, 21, 15, 6, 7, 8, 19, 16, 29, 2, 20, 9, 10, 27, 4, 22,12, 3,1, 0, 13, 11),
(13,21, 26, 15,11, 3, 29,19, 7, 20, 17, 4, 10, 1, 28, 2, 23, 16, 22, 9, 5, 14, 8, 27, 0, 18, 6, 25, 24, 12),
(24,15, 6,18, 14, 8, 22, 27, 19, 28, 25, 29, 12, 0, 26, 23, 3, 13, 20, 1, 5, 16, 10, 21,4, 7,9, 11, 17, 2))
LA34 (30 x 10), Cmaxz(s) = 1721
o = ((15, 14, 20, 28, 6, 10, 11, 26, 8,22, 12,5, 7,0, 17,29, 13,9, 19, 4, 2, 23, 27, 1, 25, 24, 21, 16, 18, 3),
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(19,14, 17, 20, 3, 24, 21, 13, 2,0, 28, 11, 22, 18, 4, 26, 8, 29, 15, 10, 9, 27, 12, 16, 5, 7, 6, 25, 23, 1),
(20,0,7,28,8,3,18, 15, 26, 27, 25, 22, 2, 29, 19, 24, 1, 21, 10, 5, 14, 17, 9, 13, 11, 6, 23, 16, 4, 12),
(27,3,29,7,5,19, 15,17, 4, 16, 23, 9, 10, 28, 2,6, 24, 14, 13, 22,8, 1,0, 11, 20, 21, 18, 26, 25, 12),
(22,10, 5,4,24,1, 11, 3, 27, 18, 6, 21, 15, 20, 25, 16, 26, 19, 9, 23, 14, 2, 13, 28, 8, 12, 7,29, 0, 17),
(25,15,14,7,21,0,8, 13,20, 27, 11, 1, 18, 5, 29, 28, 6, 19, 4, 23, 2, 10, 16, 17, 22, 3, 12, 24, 9, 26),
(13,22, 10, 2, 29, 4, 5, 26, 20, 3, 24, 16, 6, 21, 27, 17, 25,9, 18, 0, 12, 15, 1, 8, 7, 23, 14, 11, 19, 28),
(7,14,0, 26, 18, 20,22, 13,9, 24, 23, 19, 1, 17, 12, 28, 4, 3, 16, 25, 27, 29, 8, 5, 15, 11, 6, 21, 10, 2),
(18,11, 27, 20, 6, 28, 21, 8, 10, 15, 26, 25, 7, 13, 5, 12, 23, 22,3, 1,9, 16, 17, 24, 2, 0, 14, 19, 29, 4),
(25,15, 16, 27,6, 4,11,9, 5, 26,0, 18,7, 13,3, 12, 19, 2, 24, 10, 29, 22, 23, 17, 14, 1, 20, 8, 28, 21))
LA35 (30 x 10), Cmaz(c) = 1898
o = ((18,0,28,10,4,19, 17,13, 15,1, 26,29, 11, 3,21, 5, 24, 14, 25, 12, 9, 22, 27, 16, 6, 8, 23, 2, 20, 7),
(15,23,19,17,3,12,18,6,9,28, 13,2, 27,4, 16, 26, 5, 11, 24, 1, 10, 29, 25, 20, 0, 22, 14, 21, 7, 8),
(21,7,14,0,29,25,8,9,6,22,24,26,1, 11, 10, 28, 15, 17, 19, 12, 3, 2, 20, 5, 18, 27, 23, 4, 13, 16),
(29,1,2,11, 23, 28, 22, 10, 24, 4, 0, 13, 18, 27, 6, 8, 5, 17, 15, 20, 19, 3, 9, 26, 14, 7, 25, 12, 21, 16),
(2,11,22,16,21,7, 4, 23,19, 17, 6, 13, 28, 10, 15, 18,29, 5, 12, 1, 9, 8, 3, 20, 26, 25, 27, 0, 14, 24),
(26,15, 21, 6,23,3,9,28, 18, 24, 27, 19, 4, 17, 13, 10, 5, 14, 25, 2, 8, 29, 0, 12, 22, 7, 16, 11, 20, 1),
(27,9, 18, 15,12, 19, 13, 22, 10, 1, 29, 4, 8, 5, 21, 26, 2, 20, 3, 0, 25, 23, 7, 14, 16, 24, 11, 28, 17, 6),
(8,6,25,5,20,16,17,12,7,0,28, 19, 13, 10, 11, 15, 26, 22, 4, 21, 27, 2,9, 18, 14, 29, 3, 24, 1, 23),
(23,10,2,8,6,9,27,17,18,15,13,11, 7, 1, 16, 29, 19, 12, 4, 21, 20, 0, 26, 22, 3, 5, 25, 24, 28, 14),
(9,29,12, 28, 8, 10, 2, 23, 18, 20, 26, 0, 4, 13, 17, 15, 22, 1, 25, 21, 24, 19, 3, 6, 7, 27, 16, 5, 14, 11))
LA36 (15 x 15), Cmaxz(c) = 1285
o= ((5,10,6,3,9,14,4,2,1,0,7,8,11,13,12), (11,8,1,7,6, 10, 14,0, 4, 12,5,13, 3,2, 9),
(11,5,2,4,12,7,0,8,14,6,13,3,9,10, 1), (12,10,0,11,7,6,8,9,5,1,2, 13,4, 14, 3),
(7,0,6,9,1,4,10,2,11,5,3,12,13,8, 14), (8,9,3,12,2,13,11,6,10,1,0,7, 4, 14, 5),
(8,0,6,3,9,11,14,4,2,5,1,7,12, 13, 10), (10,12,13,6,9,2,7,1, 14,11, 8,4, 3,0, 5),
(6,8,9,14,4,1,7,3,11,0, 10, 2,5, 12, 13), (14,2,13,3,7,9,11,0,4, 10,1, 5, 12, 8, 6),
(14,4,8,6,0,10,13,11,9,12,2,7,1,3,5), (9,1,14,7,12,6,4,8,3,13,11, 2, 5, 10, 0),
(6,12,10,2,7,14,1,5,3,11,9,0,8, 13,4), (7,12,8,6,5,2,3,10,9, 11, 14, 4, 13, 1, 0),
(14,0,13,10,9,4,1,6,5,7, 8,12, 3, 11, 2))
LA37 (15 x 15), Cmaz(c) = 1422
o =((3,5,2,8,14,1,10,9,4,12,6,11,7,13,0), (1,9,11,10,12,13,7, 3,4, 8,14, 5,2, 0, 6),
(12,3,8,1,6,0,11,5,14,10,2,7,13,4,9), (3,14,1,9,5,12,4,10,13,0,7, 6,2, 11, 8),
(10, 3,6,14,5,7,9,11,4,8,2,12, 1,0, 13), (0,8,7,12,5,11,6,10,13,9,14, 1,2, 4, 3),
(7,2,0,5,13,11,8,4,3,14,1,12,9, 10,6), (12,5, 1, 10,3,7,9,4, 8,6, 14,0, 13,2, 11),
(2,3,11,4,14,1,5,12,7,6,9,13,8,0,10), (4,8,12,7,14,0,6,2,9,3,1,13, 11, 10, 5),
(3,11,7,14,2,12,5,9,6,8,0,13,10,4,1), (8,9,5,7,13,0, 14, 3, 10,2, 11, 4, 12,6, 1),
(3,11,10,13,2,8,12,6,5,7,0,9, 14, 1,4), (14,9,5,3,11,7,12,6,8, 10,2, 13, 4,0, 1),
(7,1,12,9,6,0,3,11,5,8,2, 13, 10, 4, 14))
LA38 (15 x 15), Cmax(o) = 1216
o =((4,0,6,1,3,9,14,13,12,7,10,2,8,11,5), (0,9,13,3,11,1, 12, 14,6, 5, 10, 2,8, 4, 7),
(4,8,11,13,12,14,9,6,3,5,0,2,1,10,7), (14,13,2,12,6,5,11,4,0,7, 3,1, 10, 8, 9),
(13,3,5,2,9,1,10,0,12,7,11, 4, 6,14, 8), (14,11,13,9,7, 8,5, 6,12, 3,4,1,0, 2, 10),
(5,9,14,0,2,11,12,8,7,3,13, 1, 10,6,4), (6,14,7,2,3,11,9,13,4, 8,5, 10,0, 1, 12),
(8,13,3,12,0,9,2,6,1,11,5,14, 7, 4,10), (12,8, 14,4, 3,6, 5,1,10,2,9,13,11,0,7),
(13,10, 6, 14,4, 8,9,5,0,2,12,1,7,11,3), (5,14, 3,13,9,8,6,7,4,2,0, 11, 10, 1, 12),
(0,8,2,6,1,3,9,10,13,11,12,14,7,5,4), (8,6,11,13,4,2,3,12,9,14,0,5,7, 10, 1),
(6,3,12,1,14,11,7,5,0,9, 2, 4,13, 10, 8))
LA39 (15 x 15), Cmaz(c) = 1251
o= ((2,3,12,13,8,6,14,10,11,9,1,4,7,5,0), (8,10,4, 14,5,2,9,11,7,6,13,1,0, 12, 3),
(9,8,13,3,5,6,0,11,4,1,7,10,12, 14,2), (10,13,2,8,14,4,3,1,0,7,9,6, 5,12, 11),
(8,13,12,9,5,0,10,3,7,1,6,2,11, 4, 14), (3,9,2,5,12,10,11,1,8,6,7, 13, 14, 4, 0),
(3,10,1,7,6,9,8,0,2,11,4,14,12,5,13), (12,7,0,2,14,9,3,10,6,5,13, 1,11, 4, 8),
(10,7,8,2,5,6,13,1,12,4,0,11,14,9,3), (9,6,1,4,12,7, 5,10, 11,13, 8,2, 14,0, 3),
(6,0,2,7,9,11,1,12, 13,14, 8, 4, 10, 3,5), (5,3,6,7,11,1,10,2,0, 4, 8,12, 13, 14, 9),
(4,5,3,6,10,12,13,11,8,14,0,7,1,9,2), (5,6,10,9,4,12,3,2,0,1,8,7, 13, 14, 11),
(11,0,4,7,3,2,6,8,14, 10,12, 9, 1, 5, 13))



LA40 (15 x 15), Cmaz(o) = 1237
o =((12,9,1,10,4,7,13,6,2,14,5,11,8,0,3), (3,14,5,2,1,11,13,8,12,9, 4, 6,0, 7, 10),
(10,7,5,1,0,6,2,4,3,14,13,11,9, 8, 12), (8,7,2,11, 12,6, 13, 14, 10,0, 4, 3,1, 5, 9),
(7,3,11,0,4,9,13,14, 5,10, 1,8, 6, 12,2), (4,7,9,5,2,3,8, 13, 10,0, 14,6, 12, 11, 1),
(3,8,14,6,2,10,12,11,5,13,0,9,4,1,7), (7,3,6,9,14,2,5,8, 13,4, 11,0, 10, 12, 1),
(8,7,2,14,13,4,11,0,6,9,1,10,12, 3, 5), (0,6,8,11,4,3,1,13, 10,5, 14, 12,9, 2, 7),
(11, 14,0, 13,3,9,2,12,5,6,7,4, 8, 1,10), (1,7,2, 3,4, 14,12,11,8, 5, 9, 6, 10, 0, 13),
(4,2,13,14,7,0,11,9,10,6,8, 1, 3,5, 12), (12,13, 5,4,6, 14,11,7,8,9,2, 10, 1,3, 0),
(2,11,8,3,6,7,4,5,0,12, 1, 10, 14, 13, 9))
SWVO06 (20 x 15), Cmaz(c) = 1831
o = ((11,4, 10,18, 8,19,15,1,9,0,7,13,3,6, 14,17, 5, 12, 2, 16),
(0,2,16,8,11,4,15,1,9, 6,10, 14,19, 5, 7, 12, 18,13, 3, 17),
(1,3,9,17,10,6,0,15,11,7,19,4, 5,8, 14, 12, 18, 13, 2, 16),
(3,4,19,11,10,6,8,1,0,15,9,7, 18, 12,17, 2,5, 14, 13, 16),
(16,7,11,15,5,9,17,0,14, 10,8, 1,6, 4,2, 19, 13, 18, 3, 12),
(15,7,3,11,4,10,0,9,6,8, 1, 18,19, 14, 13, 2,5, 17, 12, 16),
(11,8,9,6,0,15,14, 10,7, 18, 1, 4,2, 13, 19, 3,5, 12, 16, 17),
(11,1,8,9,19,7, 14,0, 6, 15, 5, 16, 10, 13, 17, 12, 18, 3, 2, 4),
(11,10,9,6,0,8, 18, 7,3, 12, 19, 14, 15, 16, 17, 5, 4, 13, 1, 2),
(11,15,7,1,19,14,5,4,8,9,0, 12,6, 13, 10, 3, 2, 16, 18, 17),
(0,9,15,11,7,10,6,4,8,13,17,18,12, 2,16, 5,3, 1, 19, 14),
(10,4,9,15,11,1,19, 5,6, 18,3,8,2,0,13, 14,17, 12, 16, 7),
(11,15,6,9,19,0,13,2,3,8,14,5,1, 17, 12, 18, 16, 4, 7, 10),
(15,10,1,11,8,14,19,7,0,13,17,18,12, 5, 3,9, 2, 16, 4, 6),
(11,8,10,1,4,6,3,18,12,9,2,0, 5, 13, 7, 19, 14, 15, 17, 16))
YN1 (20 x 20), Cmaz(c) = 917
o =((17,19,8,11,14,2,0,12,15,18,9,5, 1, 16, 10,4, 3,6, 7, 13),
(18,16,4,11,12,7,19,17, 15,2, 6,13, 9,0, 1, 8, 3, 10, 5, 14),
(0,5,11,19,12,6,15,7,8,1,3,4,9, 13, 10, 2, 17, 18, 14, 16),
(2,14,3,5,6,13,19,0,8, 16, 11,1, 10, 18,17, 15,9, 12, 4, 7),
(2,3,0,10,17,18,6,4,9, 16,1, 11,5, 15, 7,8, 14, 12, 13, 19),
(11,6,4,15,16,7, 1,14, 18,17, 12,8, 3,2, 5, 19, 13,0, 9, 10),
(1,7,9,3,12,11, 16,13, 2, 5, 8, 10, 18, 6,0, 17, 14, 19, 15, 4),
(8,9,4,17,15,5,0,7, 11,16, 12,13,3,2, 10, 14, 19, 1, 6, 18),
(1,8,16,2,11,19,5,4,0, 15,13, 12,14, 7, 3,10, 17, 6, 18, 9),
(6,7,18,4,17,12,8,9,15,11, 14,2, 13,3, 19, 5,0, 16, 1, 10),
(18,19, 3,13, 15,8, 16, 1,6, 2, 17,9,0, 14, 7, 12, 4, 10, 5, 11),
(14,15,0,16,4,9,12,6,1,13,19,2, 5,17, 10, 11, 8, 7, 18, 3),
(8,10,16,6,0,5,12,3,4,7,19,18, 13, 2,17, 1,15, 9, 14, 11),
(5,19,17,11, 8, 10, 12,0, 13,2, 7, 15, 1, 3, 18, 14, 4, 6, 16, 9),
(16,19,12,1,13,17,5,2,4,0,11, 14, 8, 3, 15, 6,9, 7, 18, 10),
(9,10,12,11, 13,0, 15, 14,3, 17, 8,4, 16, 2, 19, 1,7, 6, 5, 18),
(13,9, 14,6,4,19,10,17,7,18,5,1,2,16, 12, 3,15, 8,0, 11),
(0,10,13,2,17,14,8,9,6,16,19,7,12,11, 3,4, 1, 5, 18, 15),
(10,17,6,11,9,3,8,13,0,2, 18,1, 16,19, 7, 4, 14, 15, 12, 5),
(4,14,9,12,10,5,11,18,1,3,15,19,7,0,13, 2,8, 17, 16, 6))
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LAO1 (10 X 5), Cmaz(c) = 666

o

LAO02 (10

o

LAO03 (10

LA04 (10

LAO5 (10

LAO06 (15

LAO7 (15

LAO8 (15

LAO09 (15

LA10 (15

LA11 (20

LA12 (20

o

LA13 (20

o

X

X

X

X

X

X

((1,0,8,7,4,3,5,6,9,2), (0,8,5,3,7,6,1,9,4,2), (7,8,5,1,9,6,4,3,0,2), (8,2,1,6,9,7,4,0,5,3),
(9,8,0,6,1,5,3,2,7,4))

5), Cmaz(c) = 655

((0,4,1,7,2,8,5,3,6,9), (7,2,1,9,5,3,6,0,8,4), (1,9,2,3,7,8,4,5,0,6), (0,4,1,9,2,6,7,5,8,3),
(4,1,9,8,6,2,3,5,0,7))

5), Cmaz(oc) = 613

((3,0,1,5,8,6,4,7,2,9), (0,1,7,9,3,5,6,4,8,2), (1,0,2,6,3,8,5,7,9,4), (6,2,8,1,3,0,4,5,7,9),
(3,7,9,5,8,4,1,2,6,0))

5), Cmax(o) = 598

((0,2,8,5,7,6,4,3,9,1), (1,2,4,7,9,6,8,5,3,0), (89,5,6,3,0,2,1,4,7), (1,5,4,2,9,7,6,0, 3, 8),
(1,8,9,2,4,5,3,7,0,6))

5), Cmaz(c) = 593

((6,5,1,3,0,9,4,2,8,7), (2,0,5,6,1,4,3,8,9,7), (89,2,4,1,5,6,7,3,0), (5,1,2,6,9,8,3,4,7,0),
(1,7,4,5,6,3,0,9,2,8))

5), Cmaz(oc) = 946

((7,2,11, 14, 13,6,4,0,1,9,5, 8, 10, 3, 12), (0,7,2,13,5,4, 14,1, 11, 3,6, 12, 9, 8, 10),
(2,0,10,5,7,4,11,13,14, 1, 8,12,6,9,3), (1,3,4,2,12,7,6, 11,13, 14, 8,0, 9, 5, 10),
(10,4,1,13,12,11,7,0,2, 14,3, 8,9, 6, 5))

5), Cmaz(c) = 910
((3,9,2,0,13,11,12,6,4, 1,8, 14,10, 5,7), (5,4,3,12,6,9,2,11,0, 14, 1, 13, 8, 10, 7),
(7,5,6,11,2,3,12,9,4,13,0, 8,14, 10, 1), (4,2,7,11,3,13,9,12,6,0, 1, 14, 8, 10, 5),
(9,12,13,8,3,0,11,14,6,2,10,4, 1,7, 5))

5), Cmaz(c) = 863

((11,10,12,13,6,2,7,3,1,14,8,0,5,9,4), (2,1,13,10,6,7,5,11,3, 14,4, 8, 9,0, 12),
(1,4,9,3,7,13,11, 14,2, 5,0, 6, 8, 10, 12), (13,2,6,7,9,5,8,11,1,0, 12, 14, 4, 10, 3),
(9,6,5,11,13,3,2,10,4,1,7,8,12,0, 14))

5), Cmaz(oc) = 951
((3,14,11,5,13,4,6,8,1,12,10,9,0,2,7), (11,0,13,3,1,6,5, 14,8,9,7, 2,12, 10, 4),
(9,6,7,13,8,1,3,5,10,14,4,0,2,12,11), (6,13,1,10,5,11,9,12,3,0,2,7, 4, 14, 8),
(12,10,6,9,8,1,4,5,2,3,14,13,0,7, 11))

5), Cmaz(c) = 1034
((10,4,8,2,0,3,13,7,11,9,5, 1,14, 6, 12), (0,13,3,4,7,10,2,1,5,9,8,6,12, 11, 14),
(4,7,0,13,3,10,9,11,5,2,14,12,8,1,6), (12,5,3,7,0,10,4,13,8,9,14,2,1, 6, 11),
(10,5,13,0,7,9,4,8,3,2,1, 14,6, 12, 11))

5), Cmaz(c) = 1222

((2,1,4,15,0,14,8,3,13,11,17, 16, 5,9, 6, 10, 18, 7, 12, 19),
(15,2,0,16,8,13,1,4,17, 14,11, 3,19, 7,12, 9, 5,6, 10, 18),
(13,0,3,2,5,11, 15, 14,1, 4, 19, 17, 8, 16,7, 12, 9, 6, 18, 10),
(1,3,16,4,15,14,0,13,11,7,17,19,8,5, 2, 10,9, 6, 12, 18),

(14,11, 8,16, 5,4,15,3,13,1,19,7,18,0, 17, 2,6, 9, 12, 10))

5), Cmaxz(c) = 1039

((8,9,10,13,19,17,7,15,1,16,0, 14, 3,2, 4, 18,12, 6, 5, 11),
(14,0,17,11,19, 3,1, 16,13, 8,2, 15, 4,6, 12, 10, 5, 18,9, 7),
(19,13,15,7,16,9,17,8, 10, 1,3, 2, 18,4, 14,0, 11, 5, 12, 6),
(7,15,1,19,17,2,9,13, 11, 3, 14, 4, 8, 10, 16, 0, 12, 5, 6, 18),
(2,7,19,13,9,1,17,11, 15, 3,8, 14,0, 18, 10, 4, 16, 12, 6, 5))

5), Cmaz(c) = 1159

((8,3,1,19,10,15, 11, 16, 13,6, 9,0, 2, 4, 18,17, 7, 5, 12, 14),
(16,1,8,2,3,7,11,6, 15,12, 13,5, 4, 18, 0, 19, 14, 10, 17, 9),

(3,14,12, 11,15, 1,8, 13, 6,4, 7, 16, 9, 18, 5, 19, 0, 2, 10, 17),
(2,7,11,3,15,0,6,1, 8, 14,4, 16, 18,12, 5, 17, 10, 13, 9, 19),
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(7,17,15,14,11,3,1,13,6,8,16,9, 12,0, 4, 18, 19, 2, 5, 10))
LA14 (20 x 5), Cmaz(o) = 1292

o =((5,3,17,13,6,0,12,16,4,9,19,7, 14, 18, 15, 1, 10, 8, 11, 2),
(18,12, 14, 16, 0,19, 7,17, 3,4,9,15,1, 8,6, 2,5, 11, 10, 13),
(6,14,4,0,17,7,13,9,2,12, 3,19, 5, 16, 10, 8, 18, 1, 15, 11),
(0,9,7,19,12,13, 3,4, 14, 11, 17, 5, 2, 16, 15, 18, 1, 6, 8, 10),
(13,0,17, 14,4, 15, 12,3, 7,9, 5, 16, 10, 18, 1, 19, 8, 6, 2, 11))
LA15 (20 x 5), Cmaz(c) = 1251

((0,18,12,10,11,13,1,3,7, 2,6, 8, 15,4, 9, 5, 14, 17, 16, 19),
(16,9,2,15,0,10,6,18,11,12,19,7,14,3,1, 4,13, 5, 8, 17),

o

(3,11,1,0, 16,12, 2,10, 15,6, 18,4,7,19, 13,9, 8, 17, 14, 5),
(17,1,6,11,0,2,3, 13,10, 18,12, 15,8, 7,4, 9, 14, 5, 16, 19),
(8,6,16,2,3,10,1,15,11,0, 18,12, 7,9, 19, 5, 14, 4, 17, 13))
LA16 (10 x 10), Cmaxz(c) = 959
oc=((7,6,4,5,1,2,0,9,3,8), (7,0,3,2,6,8,4,1,5,9), (5,2,1,6,4,8,9,3,0,7), (2,6,5,3,7,8,9,0,4, 1),
(1,8,2,7,5,9,0,6,4,3), (5,1,8,4,6,2,7,0,3,9), (0,7,5,2,4,6,8,3,9,1), (0,2,8,3,4,1,9,6,7,5),
(9,2,0,8,6,3,7,5,1,4), (9,5,0,2,1,6,7,3,8,4))
LA17 (10 x 10), Cmaz(c) = 784
oc=1((3,4,7,5,9,8,6,2,1,0), (7,6,1,9,2,8,5,0,3,4), (2,8,7,5,0,1,4,3,6,9), (5,3,2,6,8,1,0,9,7,4),
(0,2,4,6,3,8,5,1,7,9), (1,5,3,6,9,4,0,8,7,2), (4,7,2,6,1,8,3,0,5,9), (7,0,6,1,3,5,2,8,9,4),
(1,3,4,7,6,2,0,8,5,9), (4,0,8,1,9,2,7,5,6,3))
LA18 (10 x 10), Cmaxz(c) = 861
o =((8,0,6,2,5,1,7,4,3,9), (8,6,2,5,3,7,9,0,4,1), (4,9,6,5,3,2,0,1,7,8), (4,1,6,7,0,9,8,3,2,5),
(9,2,0,5,3,8,6,4,1,7), (7,1,2,8,0,4,5,9,6,3), (0,4,1,7,2,5,9,3,6,8), (8,2,6,0,4,7,5,9,3,1),
(9,2,6,0,3,7,5,1,8,4), (3,4,1,6,5,2,8,9,7,0))
LA19 (10 x 10), Cmaz(c) = 862
oc=1((7,4,1,0,2,9,3,8,6,5), (3,4,1,6,2,8,0,5,9,7), (0,8,3,5,4,6,9,1,2,7), (0,8,4,2,3,1,6,7,5,9),
(1,9,2,0,8,6,3,5,4,7), (8,5,0,7,3,6,1,9,4,2), (4,6,2,9,8,3,5,7,0,1), (5,1,3,9,8,0,4,6,2,7),
(5,1,7,3,4,8,2,0,9,6), (9,2,7,8,3,0,6,4,1,5))
LA20 (10 x 10), Cmaz(c) = 915
((9,4,2,8,0,3,5,1,7,6), (0,7,2,6,4,5,8,1,3,9), (2,5,9,1,0,4,8,3,7,6), (8,6,2,5,9,0,7,4,3,1),
(6,3,0,4,1,2,7,8,9,5), (2,5,9,0,6,8,1,3,4,7), (0,5,4,3,2,9,6,7,1,8), (1,7,3,6,0,2,9,8,5,4),

o

(8,0,5,2,9,1,6,7,4,3), (1,0,9,4,5,8,7,6, 3,2))
LA21 (15 x 10), Cmaz(c) = 1075

o =((2,1,11,13,8,10,6,7,4,12,9,14,0,5,3), (2,8,13,1,10,7,14,9,3,5,11,12,6, 0, 4),
(9,1,3,7,14,0,4,10,13,8,5,11, 6, 2,12), (1, 14,6, 2,0, 3,8,12,4,9,13,11,10, 7, 5),
(14,3,7,6,12,10,11,2,4,1,0,13,5,9,8), (12,11,7,9,8, 14,6, 3,0, 1, 13,10, 5, 2,4),
(14,9,7,5,12,1,11,6,2,13,0, 3, 8,4, 10), (12,5,7,8,3,6,4,14,1,9, 10, 13,2, 11, 0),
(5,12,4,13,3,1, 14,6, 10,9,8,2,11,0,7), (12,11,1,4,6,9, 10,13, 14,0, 5, 2, 3, 7, 8))

LA22 (15 x 10), Cmaz(c) = 951

((13,5,2,12,7,1,10,11,6,9,8,4, 3,0, 14), (13,8,7,1,11,12,10,4, 5, 14,2,0,9, 3, 6),
(1,3,2,9,4,8,14,10,11,0,12,5,6,13,7), (1,3,12,9,8,11,6,5,13, 14,7, 0, 2, 4, 10),
(7,1,8,4,13,5,10,14,3,0,9,6, 12,11, 2), (12,0,2,13,6,7,1,5,3,9, 10, 4, 8,14, 11),

o

(5,12,3,4,9,6,7,1,8,10,14,2,13,11,0), (2,13,12,7,5,9, 3,4, 10,0, 11, 8,14, 1, 6),
(2,7,8,14,12,5,13,3,6,10,11,4,0,9,1), (8,0,1,2,6,9,13,10, 12,11, 3,7, 14, 5, 4))
LA23 (15 x 10), Cmax(c) = 1032

o =((2,8,6,11,10,4,9,12,13,7,3,5,1,14,0), (14,9,1,7,11,5,6, 3,13, 10, 8,12, 2,0, 4),

(13,9,11,3,10,8,1,6,7,4,0, 14,12, 2,5), (7, 3,13,2,14,10,1,9,4,6,11,0, 8, 5, 12),
(12,4,1,13,6,3,8,9,7,2,0,5,10, 14, 11), (3,13,2,7,1,10,5,0,9, 8, 12,4, 14, 11, 6),
(1,5,13,4,3,9,14,8,2,12,7,11,0, 6, 10), (6,9,12,8,0, 14,4, 3, 10,13,5,2,1, 7, 11),
(10,14,2,6,8,7,3,0,11,13,4,5,1,9,12), (4,12,11,7,2,13,3,14,6,9,8, 1, 10, 5, 0))
LA24 (15 x 10), Cmaz(c) = 958
o =((11,8,0,5,2,9,1, 14, 13, 3,6, 10,12, 4,7), (2,3, 12,6,13,1,9,4,5,7, 11, 14,0, 8, 10),
(13,14,6,4,11,2,12,7,0,10,8,9,1,3,5), (2,11,12,1,13,9,7, 10, 8,14, 4, 3,0, 5, 6),
(13,8,3,2,5,0,6,10,1,7,9,14,11,12,4), (13,14,2,7,8,5,3,4,10,11,1,0,9, 12, 6),
(6,1,13,0,12,3,2,14,9,10,4,8,11,5,7), (0,4,3,7,13,11, 10, 8,6, 12,14, 5,1, 2, 9),
(5,7,1,13,6,14,4,0,9,11,12,3,8,2,10), (0,12,8,14,9,6,5,13,11,7,1, 10, 2, 3, 4))
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10), Cmaxz (o) = 996

((3,6,2,7,9,0,11,5,1, 10,12, 8, 14,4, 13), (3,11,14,2,8,13,12,0,1,7,6,4, 9, 10, 5),
(3,8,13,1,6,0,5,12,4,7,9, 14,10, 11,2), (7,8,1,0, 14,6,10,11,4,2,5,9, 12, 3, 13),
(14,0,8,3,9,1,10,11,6,2,7,12,4,5,13), (1,11,3,13,10,9,6,0,5,7, 2, 14, 8,4, 12),
(13,10,4,8,11,9,1,2,12,6,14,5,0,3,7), (9,14,7,10,3,5,13,2,12,6,4,0,1, 11, 8),
(10,0,5,9,14,11,13,8,6,4,12,3,7,2,1), (2,7,8,3,1,6,0,13,9, 14,10, 12, 5,4, 11))

10), Cmaz(c) = 1218
((13,14,6,19,17,8,1, 15,3, 2, 5, 18, 4, 16, 7, 0, 10, 12, 11, 9),
(8,16,5,17,19,11,3,2,4,0, 6, 13,12, 9, 10, 7, 18, 15, 1, 14),
(4,10,18,15,2,17,12,11,0, 8, 13,6, 9, 3,5, 14, 16,19, 1, 7),
(15,10, 18,1, 16, 13,9, 6, 11,19, 17, 4, 3, 8,2, 12,7, 14, 5, 0),
(10,1,2,14,6,9,16,18,5,13,12,7, 15,0, 17, 4,11, 8, 19, 3),
(7,2,6,4,11,1,15,19,3,13,9, 16,0, 17, 10, 8, 14, 5, 18, 12),
(4,0,2,6,9,14,17,11, 1, 16, 13, 7, 18, 10, 3, 12, 8, 19, 15, 5),
(10,16,0,17,11,13,2,7, 15, 19, 1,3, 18,4, 6, 12, 9, 14, 5, 8),
(11,0,8,16,13,14,7,17,1, 10,4, 19,9, 3,6, 12, 5, 18, 15, 2),
(14,10,6,7,0,1,4,8,18,19,17, 11,2, 5,13, 9, 16, 3, 12, 15))
10), Cmaz(c) = 1260
((3,17,1, 14, 10,6, 8,2, 19,11, 12,7, 9, 0, 13, 4, 5, 18, 16, 15),
(13,14,7,8, 3,11, 16, 2,6, 12,9, 10, 5, 0, 1, 18, 17, 19, 15, 4),
(10,3,13,18,2,14,4,5,9,19,1,6, 8,15, 16,12, 11, 17, 7, 0),
(0,10,14,5,18,9,12,17,7, 1,2, 13,6, 3, 11, 16, 19, 8, 15, 4),
(11,2,4,0,19, 10,12, 5,6, 7, 16, 14, 18,13, 1, 8,17, 15,9, 3),
(18,6, 10,17,7,13,15,1,0, 16,2, 4, 19, 14, 8,9, 3, 11, 12, 5),
(14, 1,16, 12,6, 19,18, 7,8, 5, 17,13,9, 3,4, 15,2, 0, 10, 11),
(1,11,15, 13,10, 19, 6, 14, 9, 18, 4,2, 5,12, 17,7, 16, 3, 0, 8),
(3,17,11, 14, 2,10, 13, 15, 19,9, 7, 12, 18, 1, 6, 5, 16, 0, 8, 4),
(12,3,19,17,4, 10,8, 5,14, 1,6, 13,7, 18, 2,0, 9, 16, 11, 15))
10), Cmaz(c) = 1216
((10,14,3, 5, 16,0, 4, 6, 15,13, 19,9, 7,8, 17,11, 18, 1, 12, 2),
(7,0,17,8,11,9, 3, 14, 10, 2,6, 15, 1, 16, 18, 5, 4, 12, 19, 13),
(11,9,19,3,4,16,15,1,17, 18,5, 2,12, 7, 14, 10, 0, 13, 6, 8),
(7,15,14, 17,16, 3,6,2,12,1,9,0, 19, 18, 10, 4,13, 8, 5, 11),
(3,18,10,0,15,5,2,13,8,7,1,6,12,11, 9, 14, 16, 4, 17, 19),
(3,10,9,19,15,0,12,7,16, 18, 5,8, 13,6, 14, 4,17, 11, 2, 1),
(11,6,4,5,3,17, 15,9, 14, 19, 18, 8, 10,7, 16, 2,0, 13, 12, 1),
(9,15,5,2,0,12,8,4, 16,3, 1, 10, 18, 17, 13, 11, 19, 14, 7, 6),
(10,0,11,9,12,6, 14, 5, 16,19, 17, 18, 2,4, 1, 3,8, 7, 13, 15),
(14,17,5,10,19, 11,0, 4, 3,15, 16, 13,9, 12,2, 1,6, 7, 8, 18))
10), Cmaz(o) = 1187
((11,1,0,2,15, 3,10, 4, 18,6, 19, 5, 12,17, 7, 16, 8, 9, 13, 14),
(6,11, 3,8,9,18, 15,7, 10, 17, 2, 14, 13,12, 0, 4, 5, 16, 19, 1),
(3,0,8,15,10,7,11,1,17,13, 2,14, 12,19, 4, 9, 5, 6, 18, 16),
(2,3,13,18,15,11,17,14,1,0, 16,5, 12,9, 6, 4, 8,19, 7, 10),
(18,9,3,4,5,13,10,12,15,11,6, 2,1, 7,0, 16, 8, 19, 14, 17),
(13,11, 6,18,8,19,0, 5,10, 14,3, 1, 2,4, 12, 16, 15, 17,9, 7),
(8,5,12,3,13,6,7,17,11, 4, 16, 14, 10, 0,9, 1, 15, 19, 18, 2),
(4,0,9,5,2,15,18,8,7,12, 3, 13, 14, 17, 19, 16, 10, 11, 1, 6),
(0,5,4,6,9,8,3,13,12, 15,17, 11, 14, 10, 7, 1, 19, 18, 16, 2),
(16,18,2,3,10,8,13,1,15,4,11,0, 14, 5,9, 19, 12,17, 7, 6))
10), Cmaz(c) = 1355
((13,16,9,11,12,3,8,0,7,19,1,6, 17, 5,4, 2, 10, 14, 15, 18),
(14,0,5,3,15,11, 1,8, 17, 13, 10, 4, 12, 19, 16, 7, 18, 9, 6, 2),
(7,12,3,9, 14,16, 13, 5,17, 11, 8, 10, 6, 19, 2, 15, 18, 1, 4, 0),
(8,0,13,7,1,6,19,14,10,4,2,9, 3,17, 5,15, 11, 12, 18, 16),
(3,1,8,0,7,9,10,4, 16,13, 14, 15, 17, 12, 11, 2, 18, 19, 6, 5),
(6,14,13,3,10,4,1,17,7,15,19,12,9, 8,2, 16, 18,0, 5, 11),
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(0,4,6,13,10,8,14,3,5,1,16,12,9,7, 18, 15,17, 11, 2, 19),
(0,13,7,9,19,3,4,15,11, 14, 2,6, 10, 8, 16, 1,17, 5, 12, 18),
(1,0,14,3,5,13,7,4, 10, 16, 15, 18,9, 6, 12,2, 11, 19, 8, 17),
(4,7,12,0,1,6,13,14,5,8,10, 19, 3, 15,11, 9, 18, 2, 16, 17))
LA31 (30 x 10), Cmaz(c) = 1784
o = ((3,28,25,10,4,17,21,9, 8, 26, 24, 20, 0, 18, 14, 22, 1, 27, 16, 11, 6, 13,2, 7, 15, 5, 12, 19, 23, 29),
(25,28,7,14,23,9,1,26,6,19,13,0, 17, 22, 24, 2, 18, 21, 16, 27, 20, 11, 10, 3, 15, 29, 8, 12, 4, 5),
(8,14,18,17,0,2,24, 7,23, 1,15, 25,29, 21, 16, 3, 5, 26, 19, 10, 6, 11, 13, 27, 20, 9, 4, 28, 22, 12),
(16,18, 8,21, 24,0,23,3,13,26, 1, 14, 17, 5,6, 9, 2, 27, 20, 10, 25, 29, 15, 28, 11, 22, 4, 7, 12, 19),
(29,19, 0,25, 14, 8,23, 28, 18, 15, 22, 21, 2, 24, 13, 20, 6, 16, 1, 3, 4, 10, 17, 26, 27,12, 11,5, 9, 7),
(27,10,15,12,1, 14, 21,0, 17,13, 3, 18,9, 24, 11, 5, 25, 6, 16, 20, 28, 26, 2, 22, 8, 4, 29, 19, 7, 23),
(20,19, 10,12, 18,21, 24,0, 17, 25, 1, 14, 23, 13, 27, 2, 6, 16, 3, 8,4, 11, 26, 22, 29, 28, 7,9, 15, 5),
(0,17,10,7,28,12, 1, 3,18, 14, 15, 24, 6, 25, 21, 11, 13, 20, 26, 2, 27, 9, 16, 8, 22, 19, 29, 5, 4, 23),
(17,29,1, 3,14, 0,23, 21, 18, 6, 11, 22, 25, 24, 2, 20, 13, 4, 26, 27,9, 16, 8, 7, 28, 15, 10, 12, 19, 5),
(15,23,12,0,4,21,8,13, 17, 14, 24, 25,11, 18, 1, 9, 26, 16, 10, 6, 27, 2, 20, 28, 3,29, 22, 7, 19, 5))
LA32 (30 x 10), Cmaz(c) = 1850
o = ((26,9,23,14,20,4,2,3,8,29,13, 10, 16, 17, 24, 25, 18, 15,21, 7, 11, 6, 1, 0, 27, 5, 28, 19, 22, 12),
(7,17,27,18,10, 6,0, 2,21, 12, 20, 16, 8,29, 11, 1, 24, 14, 23,25, 4,13, 9, 5, 26, 19, 3, 28, 22, 15),
(29,14,2,9,26,21,5,11, 3,1, 8,12, 23, 25, 13, 28, 17, 10, 20, 19, 16, 7, 24, 27, 0, 4, 22, 15, 6, 18),
(8,26,6,25,9,12,17,2,7,16, 11, 14, 23, 29, 3, 10, 24, 20, 27, 5, 13, 21, 22, 28, 18,0, 4, 19, 1, 15),
(3,23,6,13,12, 20, 10, 25,4, 18, 2,7, 17,28, 16, 11, 1,21, 8,9, 0, 15, 14, 29, 24, 22, 5, 26, 27, 19),
(29,2,9,20,6,13,23,17, 3,25, 10, 26, 8, 18, 16, 14, 28, 1, 21, 5,22, 24, 19, 11, 7, 12, 0, 27, 4, 15),
(14, 3,21, 16,0, 4,9, 6,2,29,7, 18, 25, 13, 20, 23, 5, 15, 28, 24, 27, 12, 17, 8, 19, 26, 10, 11, 1, 22),
(1,25,12,3, 14,26, 7, 18, 10, 23, 6, 15, 20, 29, 11, 19, 21, 2, 22, 9, 28, 8, 13, 27, 16, 24, 17, 5, 4, 0),
(22, 8,20, 10, 16, 29, 26, 21, 14,9, 2, 6, 12,23, 7,24, 18, 11, 1, 28, 19, 15, 27,0, 5, 17, 4, 3, 13, 25),
(27, 24, 29, 23, 14, 20,9, 21, 1, 10, 7, 15, 16, 12, 6, 25, 11, 8, 26, 2, 18, 13, 4, 3, 5, 17, 22, 0, 19, 28))
LA33 (30 x 10), Cmaz(c) = 1725
o = ((1,14,9, 22,20, 10, 2,12, 16,0, 25,4, 15, 11, 29, 26, 27, 23, 8, 5, 19, 24, 3, 21,6, 7, 18, 17, 13, 28),
(26,12,19,21,23,1,17, 25,10, 11, 9, 4, 2, 20, 0, 29, 22, 16, 24, 28, 15,8, 13, 18, 7, 3, 5, 14, 27, 6),
(18,16, 9,0, 25,4, 2,20,23,17,29, 5,12, 15,22, 3,26, 7, 11, 1, 13, 28, 19, 10, 27, 21, 24, 8, 14, 6),
(4,10, 22,16, 3,11, 2,9, 15,20, 12,6, 1, 7, 8, 27, 25, 19, 23, 5, 26, 24, 13, 29, 17, 14, 18, 0, 21, 28),
(22,8,2,17,12, 26, 16,9, 0, 3,19, 11, 29, 15, 21, 4, 28, 14, 10, 1, 25, 20, 23, 6, 24, 5,27, 13, 7, 18),
(9,10, 3,28,13,4,1,26,8,11,25,2,0, 12, 24, 22,17, 15, 16, 27, 18, 14, 23, 20, 6, 29, 7, 19, 5, 21),
(2,24,23,10,12,22,3,9,29,4,20,25,6,15,17, 11, 26, 16, 7, 14,0, 1, 13, 21, 18, 19, 28, 8, 27, 5),
(14, 25,23,26,9, 17, 2, 18,28, 16, 4, 12, 15, 24, 5, 20, 29, 22, 10, 19, 21, 8, 11, 27, 3, 6,0, 7, 1, 13),
(21,26,19,2,11,9, 15, 4, 20, 22, 16, 29, 10, 3,17, 12, 13, 23, 0, 28, 25, 7, 27, 1, 8, 14, 5, 24, 6, 18),
(24,19, 6,22,12,27,23,15, 14, 26, 28, 25,0, 9, 29, 8,4, 2, 16, 10, 3, 11, 20, 18, 1, 13, 21, 17, 5, 7))
LA34 (30 x 10), Cmaxz(c) = 1721
o = ((15,6,8,11,14, 20,12, 28,22, 1, 10, 29, 9, 0, 4, 2, 13, 25, 26, 5, 21, 27, 7, 19, 23, 17, 16, 3, 24, 18),
(24,17,21,2,19,13,14, 20,11, 0, 29, 8, 22,4, 9, 12, 16, 27, 3, 1, 6, 18, 10, 28, 26, 25, 15, 7, 5, 23),
(8,0,20,25,2,1,27,29,18, 15,28, 22, 11, 21, 7, 3, 14, 4, 26, 6, 19, 16, 10, 24,9, 17, 5, 23, 13, 12),
(27,29,16,9,15,4, 1,11, 2, 8, 14, 6, 5, 3, 10, 22, 21, 19, 23, 7, 17, 0, 13, 24, 28, 20, 26, 18, 12, 25),
(1,22,4,24,11, 27, 10, 21, 25, 6, 9, 16, 5, 18, 15, 2, 14, 8, 29, 12, 3, 20, 19, 23, 26, 0, 13, 7, 28, 17),
(25,1, 15, 8,21, 13, 11, 0, 14, 29, 27, 6, 4, 2, 16, 20, 5, 12, 7, 22, 18, 10, 23, 19, 28, 3,9, 17, 26, 24),
(2, 13,22, 4,29, 16, 10, 21, 25, 6, 1, 0,9, 27, 5, 20, 12, 26, 11, 8, 3, 24, 18, 17, 15, 14, 19, 23, 7, 28),
(23,9,1,24,0,13,18, 22,12, 14, 20, 7, 4, 16, 8, 29, 11, 25, 26, 21, 19, 27, 2, 6, 3, 17, 28, 10, 15, 5),
(18,11, 27,6, 8,21, 25,1, 20,12, 13,15, 10, 22, 16, 28, 9, 5, 2, 23, 26, 7, 0, 29, 4, 14, 3, 17, 19, 24),
(25,16,15,9,27,11,4,6,12,0,29,13, 2,1, 5, 22, 21, 14, 18, 8, 26, 19, 10, 3, 7, 23, 24, 17, 20, 28))
LA35 (30 x 10), Cmax(c) = 1888
o = ((13,14,19, 17, 26, 25, 28,4, 0, 11, 21, 3,22, 5,27, 9, 15,29, 18, 7, 20, 10, 12, 24, 1, 2, 8, 16, 23, 6),
(19,17,3,12,13,16, 15, 26, 2, 27,9, 4, 23, 5, 11, 14, 28, 7, 20, 22, 18, 25, 6, 21, 24, 8,29, 1, 0, 10),
(14,21, 24, 25,7, 8, 26, 22,0, 29,9, 11, 3,17, 2, 20,27, 19, 13, 5, 15,28, 12, 4, 1, 18, 6, 10, 23, 16),
(1,24,29,2,22,13,11,4,28,7,0, 27,20, 8,14, 17,23, 5, 3, 9, 21, 10, 25, 18, 19, 15, 6, 26, 16, 12),
(2,16,22,11,7,21,4,17,19, 13,9, 14, 20, 15, 8, 5, 3, 28, 23, 27, 12, 25, 10, 18, 29, 6, 26, 1, 0, 24),
(24, 26,27, 3, 21,19, 14, 25,15,9,4, 17, 28, 2,13, 7, 5, 8, 23, 22, 20, 18, 11, 6, 10, 12, 29, 0, 16, 1),
(27,13,19,12,22,9,14, 2,7, 20, 8,3, 15,5, 21,4, 17, 18, 11, 25, 10, 26, 1, 29, 23, 0, 16, 24, 28, 6),
(25,8,16,17,20,7,12,5,19, 0,22, 27, 14, 11, 13,28, 21, 2,6, 4, 3, 15, 26, 9, 18, 10, 29, 24, 1, 23),
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(10, 23,27, 2,16,8,17,7, 11, 13,9, 20, 19, 15, 22, 14, 21, 4, 3,12, 5, 18, 6, 25, 26, 29, 1, 0, 24, 28),
(12,9, 8, 26, 25, 2, 20, 28, 29, 22,17, 7,4, 0, 3, 14, 13, 21, 23, 15, 27, 10, 19, 11, 18, 5, 24, 1, 6, 16))
LA36 (15 x 15), Cmaz(c) = 1291
o =((5,3,6,10,9,14,4,2,0,1,7,8,11,13,12), (11,8,1,7,0,6, 10, 14, 5, 4, 12, 13, 3, 2,9),
(5,11,2,7,4,0,8,12,14,13,9, 3, 6, 10, 1), (12,10,0,7,11,6,8,5,9, 1, 2, 13, 14, 4, 3),
(7,0,6,9,1,10,4,2,11, 5, 3,13, 12,8, 14), (3,9,8,12,2,13,11,6, 10,0, 1,7, 4, 14, 5),
(8,0,6,9,3,11,14,4,2,5,1,7, 12,13, 10), (10,12,13,6,9,7,2,1, 14,11, 8,0, 4, 3, 5),
(6,9,8,14,4,1,7,0,3,11, 10, 5, 2,12, 13), (14,2, 13,3,7,9,0,11,4, 10, 5, 1, 12, 8, 6),
(14,4,8,6,0,13,10,11,9,2,12,7,1,3,5), (9,1, 14, 7,12, 6, 4, 8, 13, 3, 11, 5, 2,0, 10),
(6,12,10,2,7,14,5,1,3,9,0,11, 8,13, 4), (7,12,8,6,5,2,3, 10,9, 14,4, 11, 13, 1,0),
(14,13,0,10,1,4,9,5,8,7, 6,12, 3,11, 2))
LAS37 (15 x 15), Cmaz(c) = 1425
o=((3,5,2,1,8,14,4,10,9,12,6,11,13,7,0), (1,9,11,12,13,10,7,4, 3,8, 14, 2,0, 5, 6),
(12,6,3,1,8,0,5,11,14, 7,10, 2,13,4,9), (3,1,9,14, 5,4, 12,0, 13, 10,7, 6, 11, 8, 2),
(6,3,10,14,5,7,11,4,9,8,12,1, 2,0, 13), (0,7,12,5,8,6,11,10,13,9, 1,4, 14, 2, 3),
(7,2,0,5,13,4,8,11,3,1, 14, 12,9, 10, 6), (12,5,1,3,7,10,4,9, 8,6, 14, 11,0, 13, 2),
(2,4,3,11,14,1,12,5,13,6,9,7, 8,0, 10), (4,6,12,7,8,14,0,1,9, 3, 2,13, 11, 10, 5),
(3,7,11,14,12,2,6,9, 5,8, 13,0, 4, 10, 1), (9,5,7,8, 13,0, 14, 3,10, 11, 2, 4, 12, 1, 6),
(3,11, 10, 13,8,12,6,2,5,0,7,9, 14,1, 4), (14,9, 5, 3,7, 12,6, 11, 8,4, 13, 10,2, 1, 0),
(7,1,12,6,9,0,11,3, 5,8, 4, 13, 14, 10, 2))
LA38 (15 x 15), Cmaxz(c) = 1215
o =((4,0,1,6,9,3,14,7,13,10,12,2,8,11,5), (0,9,13,3,1,12, 11, 14,6, 10,5, 7, 4, 2, 8),
(4,8,12,11,13,14,9,6,3,7,5,1, 10,0, 2), (14,13,2,12,6,4,11,5,7,0,3, 10,1, 8, 9),
(13,3,2,9,1,5,7,10,12,11,0, 4, 6, 14,8), (14,11,13,9,7, 8,6, 5, 3,4, 12,1, 10,0, 2),
(9,5,0,14,2,12,11,7,8,3,10,1, 6, 13, 4), (6,14,7,2,3,9,11,4, 13,8, 5,10, 1,0, 12),
(8,12,13,3,9,1,2,6,7,0, 11, 14, 4, 5, 10), (12, 8,4, 14,3,6,10,5,1,11,9,7, 2, 13, 0),
(13, 10,6,4,14,9,8,5,7,2,0,1,11, 12, 3), (5, 14,3, 13,9,6,8,7, 4,2, 10,11,0, 1, 12),
(0,8,2,6,1,3,9,10,7,11, 13, 14, 4, 12, 5), (8,6, 11,4,13,2,3,7,14,12,9,0, 5, 10, 1),
(6,3,12,1,11,14,7,9,0,2, 5,4, 10, 13, 8))
LA39 (15 x 15), Cmaz(c) = 1259
o =((2,3,12,13,8,6,11,14,9,10,1,4,0,7,5), (8,10,4,5,14,9,2, 11,7, 6,0, 13, 3, 12, 1),
(9,8,3,5,13,6,0,11,4,7,10,12, 1,14, 2), (10,13,2,8,14,4,0,3,1,7,5,6, 9,12, 11),
(8,13,5,0,12,9,3,7,10,1, 6,11, 2,4, 14), (3,9,5,2,11,12,10,1, 8,6, 7, 13, 14, 4, 0),
(3,10,1,7,0,6,8,9,4,2,11,5, 14,12,13), (12,7,0, 2,14, 3,9, 5,6, 10, 13,1, 11, 4, 8),
(10,7,8,2,5,6,13,1,4,0,12,11,14,3,9), (4,6,1,9,5,7,12,11, 10, 8,13, 3, 14,0, 2),
(6,0,2,7,11,9,1,13,12, 14, 3, 8, 4, 10, 5), (5,3,6,11,7,1,0,4, 2, 10,8, 12, 13, 14, 9),
(4,5,3,6,11,10,13,0,12,8,14,7,1,9,2), (5,6, 10,9,4,3,0,12,1,2,8,7, 13, 14, 11),
(11,0,4,7,3,6,8,10,14,2,12,9, 5, 1,13))
LA40 (15 x 15), Cmaz(c) = 1243
o =((12,10,9,1,4,7,13,5,6, 3, 14, 0,2, 11,8), (3,14,5,2,1,8, 11, 13,12, 4,9, 0,7, 6, 10),
(10,7,5,0,1,6,3,4, 2,14, 13,8,9,11,12), (8,7,2,12, 11, 10,6, 14, 13,0, 3, 1, 4, 5, 9),
(7,3,11,0,4,10,5,13,14,9, 1,8, 6, 12, 2), (4,7,5,9,2, 3, 10, 8,0, 13, 14, 12, 6, 11, 1),
(3,8,10,14,2,6,12,5,11,0,9,13,7,4,1), (7,3,6,9, 14,2, 5,8, 4,0,13, 11, 10, 12, 1),
(8,7,2,14,4,13,0,11,6,3,1,10,9,12, 5), (6,0,8, 4,11, 3, 10,1, 5,13, 14,12, 7,9, 2),
(11,0,14,13,3,9,2,5,7,12,6,8,4,1,10), (1,7, 2, 3,4, 14,12,8,5,11,0, 9, 10, 6, 13),
(4,2,13,7,0,14,10,11,9,6,8,3,1,5,12), (12,5, 13,4,6,14,11,8,7,3,9, 10,0, 1, 2),
(2,11,3,8,7,4,6,5,0,12, 10, 1, 14, 13, 9))
SWVO06 (20 x 15), Cmaz(c) = 1811
o = ((13,11, 10,18, 4, 3,8, 5, 15,0, 7, 19, 14, 1,12, 17, 9, 16, 2, 6),
(0,2,8,13,5,15,11,4, 16, 3, 14, 1, 18, 7, 12, 19, 9, 10, 6, 17),
(5,3,17,10,0,1,13, 15,4, 7,11, 14,9, 19, 18, 12, 6, 8, 16, 2),
(3,4,19,13,5,18,11,0,8, 15, 12,7, 10,2, 17, 14, 16, 1, 6, 9),
(5,7,15,16,11,0, 13, 14, 17, 3, 4, 8, 9, 18, 10, 2, 12, 19, 1, 6),
(15,7,3,13,0,4, 5,11, 18, 8, 14, 10, 12, 19,2, 9, 16, 6, 1, 17),
(8,11,13,14,0,18,3,15,7,9,5,4,2, 6, 10,12, 19,16, 1, 17),
(5,13,0,15,11,7, 14, 19, 16, 8, 1, 12,9, 10, 6, 4,17, 3, 2, 18),
(0,3,11,18,15,10,12,7, 6,9, 16, 14, 4, 8,19,13,17, 5, 1, 2),
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(5,11,15,13,7,0, 14, 4,19,12,3, 1, 2, 10, 8, 9, 16, 6, 18, 17),
(13,0,15,7,4,5,3,11, 18, 12,9, 16, 2, 10, 6, 17, 8, 1, 14, 19),
(5,4,15,3,13,0,18,10,11,19, 2,9, 12,1, 16, 6, 14, 7, 17, 8),
(13,3,15,0,5,11,4, 14,19, 2, 18,12,6, 7, 16,9, 1, 17, 8, 10),
(15,13,5,0,14,3,7, 11, 18,12, 19, 10, 1,2, 16, 4, 8, 17, 9, 6),
(3,13,11,4, 5,0, 18,12, 8, 15,2, 10, 7, 1,6, 14,9, 19, 16, 17))
YN1 (20 x 20), Cmaz(c) = 918
o = ((17,8,19,14,2,11,0, 5, 15,9, 18, 1, 12, 10, 16, 4, 6, 7, 3, 13),
(18,12, 4, 11,16, 7,19, 17, 2, 15, 6,9, 1, 13, 0, 10, 8, 5, 3, 14),
(0,5,12,11,19,1,6,7, 15,8, 9, 3, 4,10, 13, 18, 2, 14, 17, 16),
(2,5,14,3,6,13,10,0,19, 8,1, 16, 11, 18, 15,9, 17, 12,4, 7),
(2,3,0,10,17,9,6,18,5,4,1, 16,11, 15,14, 7, 8,12, 13, 19),
(11,6,4,1,15,7, 14, 16,18, 8, 5,17, 12, 3,2, 9, 13, 0, 19, 10),
(1,9,7,3,10,5,12,11, 16, 13,8, 2, 18, 6, 0, 14, 15, 17, 4, 19),
(8,9,5,4,17,0,15, 7,10, 11, 16, 13, 3, 2, 12, 14, 1, 6, 19, 18),
(1,8,2,16,5,19, 11,4, 0, 14, 15,13, 7, 10, 18, 6, 12, 3, 17, 9),
(6,7,18,4,17,9,8,12, 14, 15, 11, 5, 2, 13, 3, 19, 16, 0, 1, 10),
(18,19,13,3,1,8,15,9,6, 16,2, 14,0, 7, 17, 4, 10, 5, 12, 11),
(14,0,15,9, 1,4, 16, 6, 5, 19, 13, 12, 2, 10, 17, 18, 8, 7, 11, 3),
(8,10,5,0,6,16,4,3,7,19,12,18, 1,9, 13, 2, 15, 14, 17, 11),
(5,19,17,10,8,0,11,12,1,13,2,7, 15, 14, 18,4, 9, 3, 6, 16),
(12,19,16, 1,5, 13, 17, 2,4, 14,9, 0, 8, 11, 15, 6, 3, 7, 18, 10),
(9,10,12, 11,13, 14,0, 15,3, 4,8, 1,17, 16, 2,7, 6, 19, 5, 18),
(9,13, 14,6,10,4,19,5,7,18, 1,17, 2,16, 15,12, 8, 3,0, 11),
(0,10,2,13,9,14,8,17,6,7,19, 16,5, 1,4, 18, 11, 12, 3, 15),
(17,10,6,9,11,3,8,13,1,0, 18, 2,7, 16, 19, 4, 14, 15, 5, 12),
(4,14,9,10,5,1,12, 18,11, 3, 15,7, 0, 19, 13, 2, 8, 16, 6, 17))
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X 5), Cmaz(c) = 666
=((1,0,4,3,7,5,6,8,9,2), (0,5,3,6,8,7,2,9,4,1), (7,5,9,6,4,3,2,1,8,0), (6,8,1,9,2,4,7,5,3,0),
(9,6,5,3,2,8,1,0,4,7))
X 5), Cmax(c) = 667
((0,4,7,1,5,2,8,3,6,9), (7,5,9,6,1,2,3,0,8,4), (3,9,1,7,2,8,4,5,0,6), (0,4,9,6,1,7,2,5,3,8),
(4,9,1,6,8,2,5,3,0,7))
5), Cmaz(c) = 597
=((3,1,6,5,8,4,0,7,2,9), (0,1,7,9,3,5,4,6,8,2), (1,2,6,0,3,8,5,7,4,9), (6,2,8,3,1,4,5,0,7,9),
(3,7,9,5,8,4,6,1,2,0))
5), Cmaz(c) = 598
=((0,2,8,5,7,1,4,6,3,9), (2,1,4,7,8,9,6,5,3,0), (89,5,1,6,0,3,2,4,7), (1,5,4,2,9,7,8,0,3,6),
(8,1,9,2,4,5,7,3,0,6))
X 5), Cmaz(o) = 593

X

X

= ((6,5,0,3,1,2,9,8,4,7), (0,2,5,8,6,7,4,3,1,9), (8,9,7,2,4,1,0,5,3,6), (5,1,8,2,9,6,3,7,4,0),
(1,7,4,5,0,3,6,2,9,8))

X 5), Cmax(c) = 926

= ((6,2,7,9,11,14,13,5,3,8,0,10,1,4,12), (0,5,3,7,4,2,13,6,14,11,12,1,9, 8, 10),
(5,2,0,10,4,8,7,11,13,14,6,1,12,3,9), (3,4,6,12,1,2,8,9,11,13,5, 14, 7,0, 10),
(10,4, 13,12,0,1,9,11,8, 3,6, 14,7, 2, 5))

X 5), Cmaz(c) = 890

= ((0,9,3,2,1,13,11, 8,12, 10,6, 14, 5,4,7), (5,12,4,3,9,6,1,14,0,8, 2, 10, 11, 13, 7),
(7,5,6,11,2,9,8,13,12, 3,10, 14,1, 0,4), (2,4,7,11,9,3,13,1,0, 8, 12,6, 10, 14, 5),
(12,9,13,8,14,3,0,1,10,7, 11, 2,6, 5, 4))

X 5), Cmaz(c) = 863

((11,10,12,6,13,1,7,14,8,3,2,0,9,4,5), (2,1,13,10,6,7,4,5,3,14,8,9,11,0, 12),
(1,4,9,14,7,3,11,5,0,8,6,2, 13,10, 12), (13,2,6,7,0,8,1,5,4,9,14,11, 12, 10, 3),
(9,6,5,11,10,4,13,3,1,8,7,2,0,12, 14))

X 5), Cmax(c) = 951

((3,14,11,4,5,12,13,8,10,6,1,0,2,7,9), (11,0,3,7,13,14,5,8,6,1,2,9, 12, 4, 10),
(9,6,7,8,10,13,4,3,14,5,1,0, 2,11, 12), (6,1, 12, 10,13,5,11,2,9,0,7, 4, 3,8, 14),
(12,10,2,4,8,9,6,14,11,1,7,5,0, 13, 3))

5), Cmaz(c) = 958
((8,4,10,2,3,11,1,9, 14, 13,0, 6, 12,5, 7), (1,0, 3,4, 13, 2,6, 12,8, 11,7, 5,9, 10, 14),
(4,11,7,3,12,9,13,10,14,0,2,5,6,1,8), (12,5,3,8,7,14,10,4,9,1,0, 13, 2,6, 11),
(5,10,8,3,9,1,13,6,12,2, 14,0, 11, 4, 7))

X

X 5), Cmaz(o) = 1222

((2,1,6,15,9,0,8,4,18,10,17,13,14, 3,5, 11, 16, 12, 7, 19),
(15,0,2,16,8,13,9,19,12,17,4,7,6,10, 1,18, 3, 11, 14, 5),
(0,13,3,2,19,11,5,9,6,8,12,17, 18,7, 4, 14, 1, 10, 15, 16),
(1,3,16,0,19,15,4,7,8,10,17,14,6,9,5,2, 11, 12, 13, 18),
(14,11, 8, 16,19, 5,6, 18, 15, 4,7, 13, 3,12, 10,9, 1, 2,0, 17))
X 5), Cmaz(c) = 1039
= ((8,9,10,0,18, 15,16, 13,7, 14,12,6, 1,5, 4, 17,2, 3, 11, 19),
(0,14,11,3,5,4,16,8,6,12,2,17,1, 18,19, 7,9, 10, 13, 15),
(18,19, 13,9, 15,16, 8,4, 10,7,5,0,2,11,3,1,6,12, 14, 17),
(7,15,4,9,11,3,19,2,1, 14, 10,13, 5,12, 17, 6, 16, 0, 8, 18),
(2,7,9,18,13,19,11,0, 3, 15,1, 8, 14, 10, 12, 6, 5, 4, 17, 16))
X 5), Cmaxz(c) = 1150
= ((10,19,8,0,13,3,17,1,16,9,4,2,18,15,5,7, 6,12, 14, 11),
(16,1,2,12,8,18,7,0,4, 5,19, 10, 3,13, 6, 14, 17, 11, 9, 15),
(14,12, 3,13,4,15,8,18,7,11,1,19, 5,9, 2,6, 10, 0, 16, 17),
(2,7,0,18,15,17,4,3,11, 10, 14, 16, 5, 6,12, 1,9, 8, 13, 19),
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(7,17,14,15,13,0,11,16,9,19, 12,6, 1,2, 3,4, 5,8, 10, 18))
LA14 (20 x 5), Cmaz(o) = 1292

o =((5,3,6,13,17,16,1,9,19,4, 10,0, 15,11, 8,12, 18,2, 7, 14),
(18, 1,14, 12, 16, 8, 19, 15,11, 2, 10,6, 7, 17, 3,0, 4, 5, 9, 13),
(6,4,14,2,7,17,13,9,8,10, 19,0, 1,15, 5, 11, 16, 12, 3, 18),
(0,9,19,7,13,11,12,2, 3,4, 14, 15, 5, 1, 16, 8, 10, 18, 17, 6),
(13, 15,4, 14,17, 1, 10, 0,9, 8, 5, 16, 2, 18, 3, 12, 7, 6, 11, 19))
LA15 (20 x 5), Cmaz(c) = 1207

o = ((0,12, 18, 13,10, 11,9, 7, 14,4, 5, 1,8, 17, 16, 15, 3, 19, 2, 6),
(16,9,2,19,10,15,14,12,4,18,5,7,11,13,0,6, 1,8, 3, 17),
(3,11,1,16, 12,19, 10,13,2,4,9,7,0, 18, 15,14, 17, 5, 8, 6),
(17,1,13,6,11,2,9,12,4, 14,18, 5,8, 7, 10,0, 3, 15, 16, 19),
(8,16,6,2,3,19,9,10,14,5,1,7,15,4,11,12,17, 13, 0, 18))
LA16 (10 x 10), Cmaxz(c) = 957
oc=((7,6,4,5,1,0,9,3,2,8), (0,7,3,2,6,5,1,4,8,9), (5,2,1,6,4,9,3,0,8,7), (2,5,6,3,7,9,0,8,4, 1),
(1,8,5,2,7,9,0,4,6,3), (5,1,4,6,8,0,7,3,9,2), (0,5,4,7,6,2,3,9,8,1), (0,2,3,1,4,9,8,5,6,7),
(9,2,0,5,6,3,8,7,1,4), (9,5,0,1,2,6,3,7,4,8))
LA17 (10 x 10), Cmaz(c) = 787
oc=1((3,4,7,5,9,8,2,1,6,0), (7,6,1,9,2,5,8,3,0,4), (2,8,7,5,0,3,1,4,9,6), (5,3,2,8,6,1,0,9,7,4),
(0,2,4,8,3,5,6,1,7,9), (1,5,3,9,4,6,0,8,7,2), (4,7,2,1,8,3,6,0,5,9), (0,7,6,1,3,5,2,8,9,4),
(1,3,4,7,6,2,0,5,8,9), (4,0,8,1,9,2,7,5,3,6))
LA18 (10 x 10), Cmaxz(c) = 857
o =((8,0,6,2,5,1,7,4,3,9), (8,6,2,5,3,7,9,0,1,4), (4,9,6,5,3,1,2,7,0,8), (4,6,1,7,0,9,8,3,2,5),
(9,2,0,5,3,8,6,1,4,7), (7,1,8,2,6,0,4,5,9,3), (0,4,1,7,2,5,6,9,3,8), (8,2,6,0,4,7,5,9,1, 3),
(9,2,6,0,1,3,7,5,8,4), (3,1,4,6,5,8,2,7,9,0))
LA19 (10 x 10), Cmaz(c) = 855
oc=((7,1,0,2,4,9,3,8,6,5), (3,1,6,4,2,8,0,5,9,7), (0,3,8,6,5,2,4,9,1,7), (0,2,8,4,3,6,1,7,5,9),
(1,9,2,0,6,3,8,5,4,7), (8,0,7,3,5,6,2,1,9,4), (6,4,2,8,9,3,5,7,0,1), (1,3,5,0,8,9,6,2,4,7),
(1,3,7,5,2,8,0,4,6,9), (9,2,7,8,3,0,6,4,1,5))
LA20 (10 x 10), Cmaz(c) = 915
(9,4,8,3,2,0,5,1,7,6), (7,0,6,4,5,8,1,2,3,9), (5,2,9,1,8,0,4,3,7,6), (8,5,6,9,7,0,2,4,3,1),
(6,3,4,0,1,7,8,9,2,5), (2,5,9,6,8,0,1,3,4,7), (5,0,4,3,9,6,7,2,8,1), (1,7,3,6,9,8,0,4,2,5),

o

(8,0,5,9,1,6,4,7,2,3), (1,9,0,4,8,7,6,3,5,2))
LA21 (15 x 10), Cmaz(o) = 1066

o

((2,10,11,1,8,13,6,7,5,4,0,12,9, 14, 3), (2,8,10,13,1,7,5,11,9, 3, 14,12, 6,0, 4),
(9,1,10,7,0,3,14,5,13,11,4,8,2,6,12), (1,14, 2,0,6,8,11,3,10,9,4, 13,12,7,5),
(14,7,10,3,6,11,2,12,5,0,4,1,13,9,8), (11,7,12,8,9, 14,6, 10, 3,5,0,1,2,13,4),
(5,14,7,11,9,2,1,6,0,12, 3,13, 8,4, 10), (5,12,7,3,10,8,6,11,1,4,2,14,9,13,0),
(5,4,13,10,12,3,1,14,6,11,2,9,8,0,7), (11,10,12,5,1,6,4,9,0,2, 13, 14, 3, 7, 8))

LA22 (15 x 10), Cmaz(c) = 962

((13,5,7,12,2,10,11,1,9,8,6,4, 3,0, 14), (13,7,8,10,1,12,11,4,5,14,0,2,9, 3,6),
(1,3,9,2,4,10,8,11,14,0,12,7,6,5,13), (1,3,12,9,6,5,8,11,13,7, 14,0, 2, 10, 4),

o

(7,1,4,8,5,10,3,13,14,0,9, 11, 6,12, 2), (12,0,6,7,2,5,13,3,1,9,10, 11, 4, 14, 8),

(5,12,3,4,6,7,9,8,10,1,14,2,11, 13,0), (13,2,7,5,12,3,9,11, 10,0, 4, 14, 8, 1, 6),

(2,7,8,5,14,12,3,10,11,6,13,4,0,9,1), (8,0,6,1,2,9,10, 11,12, 13,7, 3, 14, 5, 4))
LA23 (15 x 10), Cmaz (o) = 1032
((2,8,6,11,10,9,4,12,13,5,7,3, 1, 14,0), (14,9,1,7,11,5,6, 13,8, 3, 10, 12, 2,0, 4),
(13,9,11,3,10,8,1,6,7,0,4, 12,14, 2,5), (7, 3,13, 1,2, 14, 10,9, 6, 11,4, 0, 5, 12, 8),
(12,4,1,13,3,6,8,9,7,0,2,5,10, 14, 11), (3,13,7,2,1,10,0,5,8,9, 12,4, 14, 11, 6),
(1,5,13,3,4,9,8,14,12,2,7,11,0, 6, 10), (6,9,12,8,0, 14,3, 4,13,5,10,2,1, 11, 7),
(10,14,2,6,8,7,0,11,3,13,5,4,1,9,12), (4,12,11,7,13,2,3,6, 14, 8,9, 1, 10, 5, 0))
LA24 (15 x 10), Cmaz(c) = 959

o

o =((11,5,8,0,9,2,1,14,13,3,12,6,10,4,7), (2,12,3,6,13,9,5,4,1,7, 14,11, 8, 10, 0),
(14,13,6,4,12,11,2,7,10,9,8,0,1,5,3), (2,12,11,1,9, 13,7, 10,8, 14, 3,4, 5,6, 0),
(13,8,5,2,3,0,10,6,7,9,1,12,14, 11, 4), (14,13,2,5,7,8,3,4,10,11,9,12,1,0, 6),
(1,6,13,12,0,3,14,9,2,10,4,8,5,11,7), (0,4, 7,3,13,10,8,11,12,6, 5, 14,2, 1,9),
(5,7,1,13,6,14,9,12,4,11,0, 3,2, 8, 10), (12,0,9, 14,8,5,6,13,7,11,2,1, 3, 10, 4))
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LA25 (15 x 10), Cmaxz(o) = 995

o

((6,3,2,10,7,0,9,5,1,11,8,12, 14,4, 13), (11,3, 2,8, 14, 13,12,0, 1, 10,6, 7,4, 9, 5),
(8,3,13,1,6,0,5,12,4,10,7,9,14, 11,2), (7,1,8,10,0,6,14,4,2,11, 5,12, 3,9, 13),
(14,0,10,9,8,3,1,6,2,11,12,7,4,5,13), (1,11, 10,3,13,6,0,9,5,2,7, 8, 14,4, 12),
(13,10,4,11,8,9,2,1,12,6,0, 14,5, 7,3), (9,10,7,14,3,5,2,12,13,0,6,4, 1,11, 8),
(10,0,5,9,11,14,13,8,6,4,12,3,2,7,1), (2,7,8,3,1,6,0,10,13,9,14,12,5,4,11))
LA26 (20 x 10), Cmaz(o) = 1223

((13,19,6,17,14,1,8,15,5, 3,18, 16, 2,4, 7,0, 10,12, 9, 11),
(19,17,5,8,16,11,3,0,6,2,4,9,12,13,10, 1, 15,7, 18, 14),

o

(12,18,4,15,17,0,10,2,6,11,9,8,13,5, 3,1, 14,19, 16, 7),
(15,18,9,13,1, 10,6, 16,19, 11,17, 4,12, 3,8,7, 2, 5, 14, 0),
(1,10,9,2,6,18,5,16,14,12,7,13,15,0,17,4, 11, 8, 3, 19),
(6,2,1,4,7,11,19, 15,9, 3,13, 16,0, 10, 17, 8, 5, 14, 12, 18),
(0,9,6,4,2,17,1,11, 16, 7,18, 13, 14, 10, 12, 3, 8, 15, 19, 5),
(0,10,17,16,13,11,7,1,15,2,19, 18, 3,4, 12,9, 14,5, 6, 8),
(0,11,13,8,16,7,17,1,10,9, 14,4, 5,12, 15, 3,19, 18, 6, 2),
(6,14,0,10,7,1,18,4,19,17,8,11,5,9, 13, 2, 3, 12, 16, 15))
LA27 (20 x 10), Cmaz(c) = 1255
o =((17,3,8,1,10,14,2,19,9,6,7,11,0,12,4, 18, 16, 13, 5, 15),
(7,8,14,11,13,2,16,9, 3, 12,6, 10,5, 0, 18, 15, 1, 17, 19, 4),
(10,2,9, 18,13, 14, 3,15, 4,16, 5,8,1, 19, 6,12, 11,17, 7, 0),
(9,10, 14,0, 5,18,12,7,2,17,16, 3,1, 13,11, 15, 8,6, 19, 4),
(11,2,19,4,10,7,0,16, 12,5, 14,6, 15, 18,13,8,1, 17,9, 3),
(18,7,10,17,15,6,16,13,1,0,9,2,4, 8,19, 14,11, 3,12, 5),
(14,16,1,19,8,12,7,6,18,9,5,17,15,4, 13,3, 10,0, 2, 11),
(1,11,15,19,9, 10, 13, 14, 4, 18,6, 16, 2,5, 7,12, 17,0, 3, 8),
(11,17,2,15,14,9,3,10,13,7,18,16,19,12,5,0,1,8,6, 4),
(19,12,8,3,17,4,10,14,7,5,9,18,16,0,2,1,13,6,15,11))
LA28 (20 x 10), Cmaz(c) = 1228
o = ((16,14, 10, 3,13,5,0,4,6,7,19,1,9,8, 15,17, 11, 12, 18, 2),
(7,0,8,17,14,11,9,1, 10, 2, 6, 3, 16, 12, 5, 18, 4, 19, 15, 13),
(1,11,19,9,4,16,3,18,17,12, 5,7, 15, 2, 14, 13, 10, 6, 0, 8),
(16,14,1,7,17,2,15,6,12,3,9, 19,4, 18,13, 10, 8,0, 5, 11),
(3,13,10,0,2,1,18,5,7, 15, 8,12, 6,11, 9, 14, 4, 16, 19, 17),
(3,19,10,9,0,7,12,13, 16, 18, 15,5, 8, 6,4, 14,1,2,17, 11),
(11,6,4,5,17,14,3,9,18,19,10,8,15,7, 2, 16, 1, 13, 12, 0),
(9,5,2,1,15,0,12,16,4, 8,10, 13, 3,18,17, 19, 11, 14, 7, 6),
(0,10,12,14,11,9,6,19, 1,16, 5,4,18,17,2,8,7, 3,13, 15),
(14,17,5,19,13,10,0,11,4,1, 16, 12,9, 3,2,6, 15,7, 8, 18))
LA29 (20 x 10), Cmaz(c) = 1194
o =((11,1,2,0,15,4,6,19, 10, 3,17, 7, 5, 18, 16, 12, 8, 13, 14, 9),
(6,11,8,3,9,17,2,15,7, 18,0, 10, 14, 1, 13, 4, 12, 19, 5, 16),
(3,0,8,15,1,2,17,10,7, 19,13, 14, 11,4, 12,9, 6, 5, 18, 16),
(2,13,3,17,1,15,18,0,16,14,11,9, 6,5, 12,4, 19, 8, 7, 10),
(18,9,4,6,3,12,13,10,2,1, 15,0, 5, 16,7, 11, 8, 19, 14, 17),
(13,11,6,18,8,19,0, 1,2, 10,14, 4,5, 16, 3,17, 12, 15,9, 7),
(8,6,12,5,13,3,17,4,7,16,0, 1,14, 11,9, 2, 19, 10, 15, 18),
(4,2,9,0,15,5,12,8,18,7,17, 19, 16, 14, 1, 13, 3,6, 10, 11),
(5,0,4,6,9,8,12,17,13,3,1,15,14, 7,19, 2, 11, 10, 18, 16),
(2,16,18,3,10,1,8,0,13,15,4,14,17,9,11,19,5,7, 6, 12))
LA30 (20 x 10), Cmaz(c) = 1355
o = ((16,9,13,11,12,3,19,0,17,6,8,5,2,7,1,4, 14, 15, 10, 18),
(15,0, 14,3,17,5,11,12, 1, 8,19, 4, 16, 13, 18, 10,6, 7, 9, 2),
(7,12, 3,17, 16, 14, 2,15, 19, 13, 5,6, 10, 18,11, 8,9,0, 4, 1),
(8,0,7,19,13,2,6,1, 14, 4,10, 17, 15, 5, 3,9, 12, 11, 18, 16),
(3,1,7,8,15,4,0, 16,17, 12, 10, 13, 14, 2, 18,9, 11, 19, 6, 5),
(17,3,6,15,4,14,13,19,12, 10,1, 2,16,7,0, 8, 18,9, 11, 5),
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(0,4,6,13,8,14, 16, 10, 12,5,3,1, 18,15, 7,17,9, 11, 2, 19),
(0,19,7,15,13,2,4,16,6,17,11,3,14,9,8,5, 1, 10, 18, 12),
(1,0,3,14,5,13,15,16, 10,4, 18,7,6,12, 11,2, 19,9, 8, 17),
(4,7,12,0,6,19,1,5,15,13, 14,8, 10, 18,11, 16,2, 17,9, 3))
LA31 (30 x 10), Cmax(c) = 1784
o = ((3,28,10,9,4,22,25,17, 21, 20, 8, 16, 5, 26, 11, 7, 27, 12, 19, 2, 6, 15, 23, 18, 24, 13, 14, 1, 29, 0),
(25,28,7,9, 14, 22, 23,1, 26, 13, 19, 16, 2, 6, 29, 27, 17, 20, 11, 15, 12, 3, 10, 4, 24, 5, 18, 21, 0, 8),
(8,14,2,0,29,17,18, 7,15, 16, 25, 5,23, 1, 24, 3, 19, 26, 9, 4, 11, 10, 27, 21, 20, 6, 12, 22, 28, 13),
(16,18, 8,21, 24,3,0,27,13, 5,9, 23,29, 2, 26,20, 1, 17, 6, 15, 10, 14, 28, 4, 22, 7, 12, 19, 25, 11),
(29,19, 0,22, 8,25,28,15, 14, 18, 23, 16, 13, 2, 20, 4, 3, 12, 6, 21, 26, 17, 10, 27, 24,5, 1, 7,9, 11),
(10,27,15,12,1,9,21,3,13,5,14,0,17, 11, 18, 22, 6, 16, 20, 4, 19, 28, 25, 29, 2, 24, 7, 23, 26, 8),
(20,19, 10, 12, 21, 18, 27, 22, 25, 23, 17, 13, 16, 24, 2, 3,29, 4, 6,7, 14,1, 11, 8,28, 9, 0, 5, 26, 15),
(0,10,17,7,28,12,3,22,1,15,18,9, 11,6, 14, 20, 19, 2, 27, 26, 29, 25, 13, 5, 24, 4, 16, 21, 8, 23),
(17,1,29,3,22,0,14, 11, 23, 18,9, 2, 6, 4, 20, 21, 7, 26, 27, 19, 25, 12, 13, 28, 15, 10, 5, 8, 16, 24),
(15,23,12,0,4,21,8,13,11, 25, 17,9, 16, 14, 18, 26, 29, 27, 2, 10, 24, 28, 22,1, 7, 3, 6, 19, 20, 5))
LA32 (30 x 10), Cmaz(c) = 1850
o = ((26,9,4,20,2,23,14,8,29,16, 15,13, 24, 3, 25,17, 10, 11, 21, 27, 18,0, 5, 19, 7, 6, 22, 1, 28, 12),
(7,17,27,18,10,0, 6,12, 16, 4,21, 11, 2, 5, 19, 25, 26, 8, 24, 14, 1, 20, 28, 29, 15, 13, 22, 3,9, 23),
(5,2,29,9,14, 26,11, 19, 21, 25, 12, 1, 28, 13, 23, 27, 0, 3, 8, 17, 4, 22, 15, 24, 10, 16, 7, 20, 6, 18),
(8,26,6,9,25,12,16,17, 11, 27, 5,23, 2,24, 7, 14, 3, 19, 22, 29, 10, 28, 0, 4, 13, 20, 15, 18, 21, 1),
(3,6,13,23,12, 20, 4, 10, 25, 18,28, 11,0, 17, 15, 1, 2, 7, 21, 16, 14, 8, 22, 9, 5, 29, 24, 19, 26, 27),
(2,29, 13,9, 20,23, 17, 6, 25, 26, 5, 28, 19, 3,22, 14, 10, 8, 18, 16, 15, 1, 0, 24, 12, 4, 27, 21, 11, 7),
(21,16, 14,0, 4, 3, 5,9, 27, 25, 15, 13, 28, 6, 2, 19, 29, 18, 7, 24, 17, 12, 20, 26, 23, 8, 10, 11, 1, 22),
(1,25,12, 15,19, 26, 18, 14, 23, 11, 3, 7, 22, 10, 6, 28, 21, 27, 29, 2, 20, 8,9, 13, 5,4, 0, 16, 17, 24),
(22, 8,20, 10, 16, 29, 26, 19, 21, 12, 14, 11, 27, 28, 15, 2, 24, 6,0, 5,9, 7, 23, 4, 1, 18, 17, 3, 13, 25),
(27, 24, 29, 23, 15, 20, 14, 9, 12, 26, 1, 25, 21, 11, 10, 6, 7, 8, 16, 4, 5,22, 2, 19, 0, 3, 13, 18, 17, 28))
LA33 (30 x 10), Cmaz(c) = 1719
o = ((1,14,20,9,22,0,10, 18, 2,12, 16, 25, 5, 24, 8, 21, 27, 29, 7, 19, 15, 6, 11, 23, 13, 26, 3,4, 17, 28),
(26,12,19,21,1, 23,25,17,10, 11, 18,0, 7, 13, 24, 2, 20, 28, 8, 16, 29, 5, 9, 22, 4, 3, 27, 15, 14, 6),
(18,16,0,9, 25, 5,20,7,29,17,13,2, 3,1, 23,12, 15, 26, 4, 28, 22, 19, 21, 24, 27, 8, 11, 10, 6, 14),
(7,10,22,3,1,11, 15,6, 16,8, 2,20, 12,4, 5,24, 9, 19, 27, 18, 13, 25, 23, 14, 29, 21, 17, 28, 0, 26),
(8,22,2,17,12,0,26, 3,21, 19, 16,28, 1, 6,29, 15,9, 14, 5, 11, 24, 20, 27, 13, 10, 18, 23, 4, 7, 25),
(9,10, 3,28,13,1,26,8,11,0, 25, 18,24, 2,17,12, 4, 6, 14, 27, 22, 7, 5, 15, 16, 19, 20, 21, 23, 29),
(2,24, 10,12, 23,3, 7,29, 22, 6,18, 17, 20, 13, 25, 1, 15, 21, 14, 9, 28, 4, 19, 11, 16, 26, 0, 5, 8, 27),
(14, 25,18, 26,23,17,9, 5,12, 24, 28, 2, 15, 21, 16, 8, 20, 19, 29, 6, 7, 4, 22, 27, 10, 3, 1, 11, 13, 0),
(21,26,19,13,11,20, 15,9, 2,3,29,7, 17, 10, 0, 22, 16, 28,23, 1, 4, 12, 5, 14, 8, 27, 18, 25, 6, 24),
(24,19, 6,12,22,27,15,14,0, 18, 23, 8, 28, 26, 25,29, 3, 16, 20,2, 1,9, 5, 13, 10, 21, 11, 4, 7, 17))
LA34 (30 x 10), Cmaz(c) = 1721
o = ((15, 6,14, 11, 20, 8, 28, 22, 10, 12, 29, 26, 7, 5, 1, 13,0, 9, 25,4, 2, 17, 27, 19, 16, 21, 24, 23, 3, 18),
(24,17,19,13, 14, 3, 20, 21, 2,0, 22, 29, 8, 11, 28, 18, 16, 4, 10, 27,9, 7, 26, 5, 12, 15, 6, 25, 1, 23),
(8,20,0,25,7,28,29,27,18, 1, 15,22, 3,2, 26, 19, 5, 24, 10, 21, 16, 14, 17, 11, 9, 4, 13, 23, 6, 12),
(27,3,29,15,7,5,16,10,19,4,1,9,17, 2, 6, 22, 14, 24, 8,23, 21, 11, 13, 28, 26, 0, 20, 12, 18, 25),
(22,24,4,1,10,5,6,27,11, 21,25, 18, 16, 20, 15, 9, 3, 19, 29, 14, 2, 7, 26, 8, 23, 13, 12, 17, 28, 0),
(25,13,15,8,1,21,7,0,29,20,27, 5,18, 14, 11, 6, 4, 16, 2, 10, 19, 22, 23, 17, 3, 28, 12, 9, 24, 26),
(13,22, 4, 2, 10, 29, 24, 5, 20, 16, 25, 26, 6, 0, 27, 21, 3,9, 17, 1, 18, 12, 8, 15, 7, 23, 11, 14, 19, 28),
(23,7,24,13,22,1,0,20,18, 12, 26,9, 19, 29, 28, 16, 14, 25,4, 17,27, 8, 3, 5, 21, 11, 10, 15, 2, 6),
(18,11, 6, 27, 8, 20, 25, 21, 10, 28,12, 13, 1, 5, 15, 7, 22, 16, 26, 29, 9, 23, 24, 17, 3, 14, 19, 2, 0, 4),
(25,16,15,4,6,27,11,5,12,29,9,13,0, 18, 7, 2, 22, 26, 19, 10, 24, 3, 1, 14, 17, 21, 23, 8, 20, 28))
LA35 (30 x 10), Cmax(c) = 1888
o = ((13,19,28,26,4,17, 25,0, 11, 14, 18, 21, 5, 10, 6, 29, 22, 15, 1, 27, 3,9, 24, 12, 16, 23, 20, 8,2, 7),
(19,17,3,12,15,23,16,9,13, 26,6, 2, 4,28, 5, 18, 11, 27, 14, 20, 21, 24, 1, 7, 29, 10, 22, 8, 25, 0),
(14,21, 24,7,25,8,26,9,0, 11,29, 6,22, 20, 2, 28,17, 19, 1, 3, 10, 15, 18, 27, 5, 12, 23, 4, 13, 16),
(29,24,1,2,22,28,11, 20,4, 23,0,8, 13,6, 7, 14, 10, 27, 5, 17, 21, 18, 19, 3, 9, 15, 12, 26, 16, 25),
(2,22,16,11,7,4,21,19, 17, 6,28, 20, 13, 23, 15, 14, 5, 8, 10, 29, 18, 9, 3, 12, 1, 27, 26, 25, 0, 24),
(24, 26,27, 21, 3,19,15,9, 28, 25,6, 4, 14, 23,17, 2, 13, 18, 5, 8, 10, 22, 7, 29, 11, 20, 12, 16, 0, 1),
(27,13,19,9, 20, 22,12, 8,18, 2, 14, 7, 15, 5, 21, 10, 1, 29, 3, 11, 4, 23, 26, 16, 0, 25, 24, 28, 6, 17),
(8,25,20,16,6,7,17,5,0, 12, 28,19, 22, 14, 11, 2, 27, 21, 13, 10, 15, 4, 26, 1, 3, 9, 18, 23, 24, 29),
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(10, 23,27, 2,8,16,11,17,9, 6,7, 20, 13,19, 15, 22, 21, 14, 18, 29, 1, 4, 12, 3, 5, 26, 0, 24, 25, 28),
(12,9, 28, 8, 20, 26, 25, 2, 29, 0, 4, 23, 10, 22, 7, 17, 21, 13, 14, 18, 15, 19, 3, 1, 6, 24, 27, 11, 16, 5))
LA36 (15 x 15), Cmaz(c) = 1296
o =((5,6,10,3,9,14,4,2,1,0,7,8,11,13,12), (11,8,1,7,0,6, 10, 14, 5, 4, 12, 13, 3, 2,9),
(5,11,2,0,7,4,12,8, 14, 13,9, 3, 10,6, 1), (12,0,10,7,11,6,5,9,8, 1, 2, 13, 4, 14, 3),
(7,0,6,9,1,4,10,11,2, 5, 3,13, 12,8, 14), (8,9, 3,12,2,13,11,6,10,1,0,4, 7, 14, 5),
(0,8,6,11,3,9,14,4,5,2,1,12, 7,13, 10), (10,12,13,6,7,9,2, 1,14, 11, 3,4, 8,0, 5),
(6,9,8,4,14,1,7,3,11,0, 10, 5, 2, 12, 13), (2, 14,13,7,9,3,11,0, 4, 10, 5, 1, 12, 8, 6),
(14,4,0,6,13,8,10,11,9,12,2,7, 1,3, 5), (9,1,7,12, 14, 6, 4, 13, 3, 8, 11, 5, 2, 10, 0),
(6,12,10,7,2,14,5,1,3,11,9,0, 8,13, 4), (7,12,8,6,5,3, 10,2,9, 14, 11,4, 13, 1,0),
(0,14,13,10,1,4,9,5,7, 8, 6,12, 3,11, 2))
LAS37 (15 x 15), Cmaz(c) = 1418
o =((3,5,8,2,1,14,10,9,4,12,6,13,7,11,0), (1,9,11,10,12,13,7,8, 3,4, 14, 5, 2, 0, 6),
(12,3,1,8,6,0,5,14,2,7,11,10,13,4,9), (3,1,9,14,5,12,4,0, 13, 10,7, 2, 6, 8, 11),
(10,3,6,14,5,7,9,8,4,11,12,2,1,0, 13), (0,8,7,12,5,11,6,10,13,9, 1, 14,2, 4, 3),
(7,2,0,5,13,8,11,3,4,14,1,12,9, 10, 6), (12,5,1,3,7,10,9,4, 8,6, 14,0, 13,2, 11),
(2,3,4,11,14,1,5,13,12,6,7,8,9,0, 10), (4,8,7,12,9,0,14,6,2,3,1, 13,5, 10, 11),
(3,11,7,14,12,2,5,8,9,6,13,0, 10,4, 1), (8,9,5,7,13,0, 14, 3,10, 2, 11,4, 12,6, 1),
(3,11, 10,8,13,2,12,6,5,0,7,9, 14,1, 4), (14,9, 5, 3,7, 12, 8,6, 13,2, 10, 11, 4,0, 1),
(1,7,12,9,0,6,3,5,13,8, 11, 2, 10, 4, 14))
LA38 (15 x 15), Cmaxz(c) = 1216
o =((4,0,1,6,3,9,14,13,12,10,2,7,8,5,11), (9,0, 3,13,12,1, 11, 14,6, 5, 10,2, 4, 8, 7),
(4,8,11,12,13,14,9,6,3,5,0,1, 2, 10,7), (14,13,2,12,6,4,11,5,0,7, 1, 3, 10, 8, 9),
(13,3,2,9,5,1,12,10,0,11,7,4, 6, 14,8), (14,11,9,13,7,8,12,6,5, 3,4, 1,0, 2, 10),
(9,5,0,12,14,2,11,8,3,7, 1, 10, 6, 13, 4), (7,6, 14,3,2,11,9,4, 13,8, 5,0, 10, 1, 12),
(8,12,3,13,9,0,6,2,1,14,11,5,4,7, 10), (12, 8,4, 14,3,6, 5,1, 10,2, 11,0, 9, 13, 7),
(13,10,6,4,14,9,8,5,0,2,1,12,11, 7, 3), (5,14, 3,13,9,8,6,4,7,2,0,11, 10, 1, 12),
(0,8,2,6,1,3,9,10,11, 13, 14, 12,7, 5, 4), (8,6, 11,4,13,2,3,12,14,0, 5,7, 9, 10, 1),
(3,6,12,1,11,14,7,0,9,5,2, 4, 10, 13, 8))
LA39 (15 x 15), Cmaz(c) = 1251
o =((2,3,12,13,8,6,14,10,11,9,1,4,0,7,5), (8,10,4,5,14,2,9,11,7,1,0, 13,6, 12, 3),
(9,8,13,3,5,6,0,11,1,4,10,7,12, 14, 2), (10,13,2,8,14,4,0,1,3,7,9, 5, 6,12, 11),
(8,13,12,5,9,0,10,7,3,1,6,2,11,4,14), (3,9,2,5,12,10,1,11, 8,7, 6, 13, 14, 0, 4),
(3,1,10,7,6,8,0,9,2,11, 4, 14, 12,5, 13), (12,7,0, 2, 14,9, 3,10, 6,5, 13,1, 11, 4, 8),
(10,7,8,2,5,6,13,1,0,12,4,11,14,3,9), (1,6,9,4,7,12,5,10,11, 8,13, 3, 14,0, 2),
(6,0,2,7,1,9,11,12,13, 14, 3,8, 10,4, 5), (5,3,6,7,1,11, 10,0, 2,8, 4,12, 13, 14, 9),
(4,5,3,6,10,12,13,11,0,8,14,7,1,9,2), (5,6, 10,9,4,12,3,0,1,2,8,7, 13, 14, 11),
(11,0,4,7,3,8,10,6,14,2,1,12,9, 5, 13))
LA40 (15 x 15), Cmaz(c) = 1248
o =((12,10,1,9,4,7,13,5,8,6,3,2,11,0,14), (3,14,5,2,1,8, 13, 11, 12, 4,0, 9, 6, 7, 10),
(10,7,5,0,1,3,6,2,4,8,13,14,9,11,12), (8,7,2,12,11, 10, 13, 14,6, 0,3, 5, 1,4, 9),
(7,3,11,0,4,10, 13, 8,14,5,9,1, 6, 12, 2), (4,7,5,9, 8,2, 10, 3,0, 13, 14, 12, 6, 11, 1),
(3,8,10,14,2,6,12,0,11,5,13,9,1,4,7), (7,3,6,9,14,8,2,5, 0,13, 4,10, 11, 12, 1),
(8,7,2,14,4,13,0,11,3,6,1,10,9,12, 5), (6,0,8,11,4, 3,10,13,1, 5, 14,12, 9,2, 7),
(11,0,14,13,3,9,2,8,5,7,12,6,1,4,10), (1,7,2,3,8,4,14,12,11,5,0, 9, 10, 13, 6),
(4,2,13,0,7,14,10,11,9,8,6,3,1,5,12), (12,13,4,5,8,14,6,11,3,7,10,9,0, 1, 2),
(2,11,8,3,7,4,6,0,5,12, 10, 1, 13, 14, 9))
SWVO06 (20 x 15), Cmaz(c) = 1796
o = ((13,10,18,8,4,19,11,15,1,0,6,7,9, 5,2, 3, 12, 17, 16, 14),
(0,8,2,13,15,4,1,5,19,6, 11, 10, 18,9, 7, 16, 12, 14, 3, 17),
(17,1, 10,3, 5,6, 19,0, 15,13,8,9,7, 18, 4, 11, 2, 12, 14, 16),
(4,3,19,8,13,10,6,15,18,0,11,1, 5, 7,2, 12,9, 17, 16, 14),
(5,7,16,15,14,8,13,11,0, 10,6, 9, 1, 19, 18, 2, 17, 4, 12, 3),
(15,7,4,13,8,10,6,0,18,11,19,1,9,5,2, 3, 12, 16, 17, 14),
(8,14,13,6,11,0,15,10,18,7,9,19,1, 2,4, 5, 3,12, 16, 17),
(8,13,19,15,1,0,7,11, 6,5, 16, 14, 9, 10, 12, 17, 2, 18, 3, 4),
(10,8,6,0,18,15,11,13,9,7, 3,12, 19, 16, 14, 17,4, 2,5, 1),
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(15,13,19,8,11,7,5,0,14,4, 1,12, 2,6, 10, 3,9, 16, 18, 17),
(13,15,0,8,6,7,18,9, 10,4, 2,11, 16, 12,17, 3,19, 5, 1, 14),
(15, 10,13, 19, 18,8, 4, 5,0, 6,9, 2,3, 1, 11, 16, 14, 17, 12, 7),
(13, 15,6, 19,0,8,2, 18,11, 3,5, 4, 14, 16, 12,9, 17, 1, 7, 10),
(15,13, 8,19, 10,0, 18,7, 1,14, 2,11, 12, 3, 17, 16, 5, 6, 4, 9),
(8,13,18,11,6,10,0,4,12,2,3,1,15,5,7, 19, 14, 9, 17, 16))
YN1 (20 x 20), Cmaz(c) = 904
o = ((17,8,19,14,11,2,0, 1, 18, 15,12, 9, 5, 16, 10, 4, 6, 3, 7, 13),
(18,16,7,12,11, 4,17, 19,2, 15, 1,6, 13,9, 0, 3, 8, 10, 5, 14),
(0,5,7,12,11,1,19,6, 3, 8,15, 4, 9,13, 10, 18, 2, 17, 14, 16),
(3,2,14,13,6,5,10,1,0, 16, 19, 8, 11, 18,17, 15,9, 12,4, 7),
(3,2,0,10,17,1,18,6,4, 16,9, 5,11, 14, 15, 8,7, 12, 13, 19),
(11,6,7,1, 16,4, 15, 14, 18,17, 3, 8, 12, 2, 5,0, 13, 19, 10, 9),
(7,1,3,9,10,12,16, 11,13, 2, 5, 18,6, 8, 14, 0, 17, 15, 19, 4),
(8,9,17,7,0,4,5,15,16,3, 11,13, 10, 2, 12, 14, 1, 6, 19, 18),
(1,16,8,2,11,5, 19,4, 14, 0, 15, 13, 7, 12, 3, 10, 6, 17, 18, 9),
(7,6,17,18,12,4,8,9, 14, 11, 15,3, 2, 13, 5, 19, 0, 16, 10, 1),
(3,13,19,18,1,8, 16, 15,6, 17, 2,14, 9,0, 7, 12, 4, 10, 5, 11),
(14,0,15,16,1,4,9, 12,6, 13, 19,2, 5,17, 10, 8, 11, 18, 7, 3),
(8,10,16,0,6,3,7,5,12,4, 19,18, 1, 13, 2, 17,9, 15, 14, 11),
(5,17,10,19,8,0,11,12,1,7,13,2, 3,14, 15, 18, 6, 4, 9, 16),
(16,12,19, 1,13, 17,2, 5,4, 14, 3,0, 11, 6, 8, 15, 9, 7, 18, 10),
(10,9,12,13,11,3,14,0,17,15,1,4, 16, 8,2, 6, 7, 19, 5, 18),
(13,9, 14,6,10,7,17,4,19,1, 18,5, 2, 16,12, 15, 3, 8,0, 11),
(0,10,13,2,17,14,7,9,8, 16,6, 1,3, 19,12, 4, 11, 18, 5, 15),
(10,17,6,3,11,9,13,1,8,0,2, 18, 16, 7, 19, 4, 14, 12, 15, 5),
(4,14,10,1,9,12,3,5,18,11,15,7,0, 19,2, 13,8, 17, 16, 6))
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9.4 NARAYIINKITON 8.4

Tughuilisruaninaleaag 1N IS AU LUUM YR B MImAuaaul wyaIng
waglnalAgeeT5ves Nowicki wag Smutnicki [11] wagdgnlausuugetiu lnevsass
TunauIsivAuAaL YT Al

LAO03 (10 x 5), Cmaz(c) = 613
oc=((3,6,5,8,1,4,7,0,9,2), (0,1,7,9,3,5,4,6,8,2), (1,6,2,3,0,8,7,5,9,4), (6,2,8,3,1,7,4,5,9,0),
(3,7,9,5,8,4,2,6,1,0))
LAO04 (10 x 5), Cmaz(c) = 598
o= ((0,2,8,5,7,1,4,6,3,9), (2,1,4,7,8,9,6,5,3,0), (89,5,1,6,0,3,2,4,7), (1,5,4,2,9,7,8,0,3,6),
(8,1,9,2,4,5,7,3,0,6))
LA16 (10 x 10), Cmaxz(c) = 956
oc=((7,6,1,4,5,0,9,3,2,8), (0,7,3,2,6,4,1,8,5,9), (5,2,1,6,4,9,3,0,8,7), (2,5,6,7,3,9,0,8,4, 1),
(1,8,2,7,5,9,0,4,3,6), (1,5,4,7,6,8,0,3,9,2), (0,7,5,4,2,6,3,9,8,1), (0,2,3,4,1,9,8,5,7,6),
(9,2,0,6,3,7,8,5,1,4), (9,0,1,5,2,6,7,3,4,8))
LA18 (10 x 10), Cmaz(c) = 861
o =((8,0,2,6,5,1,7,4,3,9), (8,6,2,5,3,7,9,0,1,4), (9,4,6,5,3,1,0,7,2,8), (4,1,6,7,0,9,8,3,2,5),
(9,2,0,5,3,8,1,6,4,7), (7,1,8,2,0,4,5,9,6,3), (0,1,4,7,2,5,9,3,6,8), (8,2,4,0,6,5,7,9,1, 3),
(9,2,1,0,6,7,3,5,8,4), (3,1,4,6,5,8,7,9,2,0))
LA19 (10 x 10), Cmaz(c) = 848
o=((7,1,0,9,2,4,3,8,6,5), (3,1,6,4,2,8,0,5,9,7), (0,8,3,5,6,9,2,4,1,7), (0,8,2,7,4,3,6,1,5,9),
(1,9,2,0,6,3,8,5,7,4), (8,7,0,5,3,6,2,1,9,4), (4,6,2,9,8,7,3,5,0,1), (1,5,3,9,0,8,6,2,4,7),
(7,1,5,3,2,8,0,4,6,9), (9,2,7,8,3,0,6,4,1,5))
LA20 (10 x 10), Cmaxz(c) = 910

Q
Il

((9,4,8,2,3,5,0,1,7,6), (7,0,6,5,4,8,1,2,3,9), (5,9,2,1,0,8,4,3,7,6), (8,5,6,9,7,2,4,0,3, 1),
(6,3,4,0,1,7,8,9,5,2), (5,2,9,6,8,1,0,3,4,7), (0,5,4,3,9,6,7,2,8,1), (1,7,3,6,8,9,5,4, 2,0),
(8,0,5,9,1,6,4,7,2,3), (1,9,4,5,8,7,6,3,0,2))

LA21 (15 x 10), Cmaz(c) = 1070
((10,2,1,11,8,13,6,7,4,5,9,12,0,14, 3), (10,2,13,8,1,7,5,9, 14,3,11,6,12,0,4),
(9,10,7,1,3,0,4,5,13,14,8,6,11,2,12), (1,2, 14,6,0,8, 10, 3,4, 9, 13,11, 12,7, 5),
(6,10,7,3,14,2,11,12,4,5,0,1,13,9,8), (11,7,12,6,9, 8,10, 3,14,0,5,1, 13, 2, 4),
(5,7,9,14,2,11,1,6, 12, 13,0, 3,4, 8, 10), (5,12,7, 10,8, 3,6,4,1, 14,9, 13,2, 11, 0),

Q
Il

(5,4,10,12,3,13,1,6,14,9,2,8,11,0,7), (11,10,12,4,1,5,6,9,0,13,2, 14, 3,7, 8))
LA22 (15 x 10), Cmaxz(c) = 997

o

((13,5,7,12,10,2,11,1,4,9,6,8,3,0,14), (13,7,8,1,10,12,11,4,5,14,2,9,3,0,6),
(1,3,2,9,4,8,10,14,11,0,12,7,6,13,5), (1,3,12,9,6,8,11,5,13,7, 14, 2,4, 0, 10),
(7,1,4,8,5,10,3,13,14,0,9,2,12,6,11), (12,0,7,6,13,2,5,3,4,9, 10,1, 14, 8,11),
(5,12,3,4,7,6,9,8,10,2,14,1,13,11,0), (13,2,7,12,5,3,4,9,10,11,0, 14, 8,1, 6),
(2,7,8,12, 14,5, 3, 4,10, 13,6, 11,9,0, 1), (8,0, 1,6, 2, 10,9, 12, 13, 7, 11, 3, 14, 4, 5))

LA24 (15 x 10), Cmaz(c) = 956

o =((11,0,5,8,9,2,1, 14,13, 6,4, 3,12, 10, 7), (2,3,12,6,13,4,1,9, 5,11, 14, 0,7, 8, 10),
(14,13,6,4,11,2,12,0,7,8,10,9, 1,3, 5), (2,11,12,1,9, 13,7, 10,8, 4, 14, 3,0, 5, 6),
(13,8,5,2,3,0,6,10,1,7,4,14,9,11,12), (14,13,2,7,5, 8,4, 3, 11,1, 10,0, 6, 9, 12),
(6,1,13,0,12,3,2,4,14,9,10,8,11,5,7), (0,4,7,3,10,13,11, 8, 6,12, 14, 5, 2,1, 9),
(7,5,1,6,13,14,4,0,11,9,12,8, 2, 3,10), (0,12,14,9,8,6,5,13,11,1,4,7, 2, 3, 10))

LA25 (15 X 10), Cmax(c) = 998

o =((6,2,3,9,7,10,0,5,11,1,12, 8, 14, 4, 13), (2,3,11,8,14,13,12,9,0,1,7,4,6, 10, 5),

(8,3,6,13,1,12,9,0,5,4, 7,10, 14,11, 2), (7,1,8,6, 10,0, 2, 14,9, 4,11, 5,12, 3,13),

(14,9,0,8,2,10,3,1,6,11,12,7,4,5,13), (1,11, 3,13,10,9,6,2,0,5,7,8,4,14,12),

(13,10,4,9,2,8,11,12,1,6,0, 14,5, 3,7), (9,7, 10, 14,2, 3,5,12,13,6,0,4, 1, 11, 8),

(10,0,5,9,11, 14,13, 8,6,12,4, 3,2, 7,1), (2,7,8,9,3,6,1,0,13, 10, 12, 14, 5,4, 11))
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LA26 (20 x 10), Cmaz(o) = 1234
o= ((13,19,6,17,14,1,8, 15,5, 3, 18,2, 16,4,0, 7, 10, 12, 9, 11),
(19,16,17,5,8,11,3,0,4,6,2,13,12,9, 10,1, 15,7, 18, 14),
(12,18,4,17,15,10,0,11,6,8,13,2,5,9,3, 14,1, 19, 16, 7),
(15,18,9,1,13,10,6,16,11,19,17,4,3,12,2,7, 8, 5, 14, 0),
(1,10,9,5,6,18,7,2, 16,14, 13,12,15,0, 17,4, 11, 8, 3, 19),
(6,7,1,11,4,2,19,15,3,13,9, 16, 10,0, 17, 5, 8, 14, 12, 18),
(0,9,6,4,7,17,1,11, 2,13, 16, 10, 18, 14, 12, 3, 8, 19, 15, 5),
(0,10, 16,17,7,11,13,15,1, 2,19, 18, 3,4,12,9, 5, 14, 6, 8),
(0,11,7,13,16,8,17,1,10,14,4,9,19,12,5, 3, 15, 18, 6, 2),
(7,6,14,10,1,0,4,18,8,19,17,5, 11,13, 2,9, 3, 12, 16, 15))
LA27 (20 x 10), Cmaz(o) = 1269
o= ((17,8,3,1,10,6,11,14,9,2,19,0, 12, 16, 7, 18,4, 5, 13, 15),
(8,13,14,7,16,11,9,3,2,6,12,10,0,5,18,1,17, 15, 19, 4),
(10,13,18,9,3,4,2,1,14, 8, 16,5, 11, 15, 6,19,12,17,0, 7),
(9,10,0,18,5,14,1,11, 17,12, 16,2, 3,7, 6, 8, 13, 15, 19, 4),
(11,2,19,4,0,10,6,16,7,5,18,1,12, 8,14, 17,15, 13, 9, 3),
(18,6,10,17,7,1,15,16,0,9,13,2,4,11,8, 3,19, 12, 14, 5),
(14,16,1,19,6,18,8,12,9,17,7,5,3, 15,4, 13,0, 10, 11, 2),
(1,11, 15,13,9, 10, 19, 18,6, 4, 16, 14, 2,17, 5, 12,0, 3, 7, 8),
(17,11,10,9, 3,2, 18,14, 15,16, 1, 13,12,0,19, 7, 5, 8, 4, 6),
(19,12,3,17,8,10,4,1,18,9,16, 5, 14,0, 11, 2, 6, 13, 7, 15))
LA28 (20 x 10), Cmaz(o) = 1223
o = ((14,10,3,13,16,0,5,4,6,19,9,1,7,15,8,17,11, 18,12, 2),
(7,0,17,8,9,14,1,11, 3,10, 2,6, 16, 5, 19, 12, 18, 4, 15, 13),
(19,9,1,11,3,4, 16,18, 17,14, 15,5,12,2,7,13,0, 6, 10, 8),
(14,7,1,17,15,16,3,6,2,9, 12,19, 13,4, 18,0, 8, 10, 5, 11),
(3,13,10,0,1,18,2,15,5,8,7,6,12,11, 14,9, 19, 16,4, 17),
(3,9,19,10,7,0,13,12, 18,16, 15,14, 5,8, 1, 6,4, 17, 11, 2),
(6,11,4,17,3,9,5, 14,18, 10,19, 8,15, 16,1, 7, 2, 13,0, 12),
(9,5,2,15,1,0, 12,8, 16, 4, 10, 3, 13, 18, 19, 17, 11, 14, 7, 6),
(10,0,9,14,12,11,6, 1,19, 16, 5, 18,17, 4,2, 8,13, 7, 3, 15),
(14,17,5,19,13,10,0,1, 11, 4, 16, 3,9, 12, 15,2, 6, 7, 8, 18))
LA29 (20 x 10), Cmaz(s) = 1200
o =((11,2,1,0,6,4,3,18,10,15,12,19, 17,5, 16,7, 8, 13, 14, 9),
(6,11,8,3,9,17,18,2,10,7, 14,15,12,0, 13,4, 5, 16, 1, 19),
(3,8,0,15,17,2,1,10,7,11, 12,13, 14, 19,9, 4, 5, 18, 6, 16),
(2,3,17,13,11,18, 1, 14, 15, 16,0, 12,9, 5,6, 8,4, 7, 19, 10),
(9,18,4,3,6,12,13,2,10,11,5,1,0,15, 16,7, 8, 14,19, 17),
(13,6,11,8,18,19,0,2,1, 10,14, 4,3,5,12, 16,17, 9, 15, 7),
(8,12,6,4,17,3,13,5,7, 11, 16, 14,0, 10, 9, 1, 18, 19, 2, 15),
(4,2,9,0,15,8,18,12,5,17,7, 3,14, 13, 16, 19, 11, 10, 1, 6),
(0,5,4,6,9,8,17,12, 3,13, 18, 14, 11, 10, 1, 7, 15, 19, 16, 2),
(2,16,18,3,10,8,13,1,11,14,0,4,12,9,5, 15,17, 7, 19, 6))
LA36 (15 x 15), Cmaxz(o) = 1296
o = ((5,3,10,6,14,9,4,1,0,2,7,8,11,13,12), (11,8,1,7,10,0,6, 14,5,4,12,13,3,2,9),
(5,11,2,7,4,0,12,8,14,13,9, 3,6, 10,1), (12,10,0,7,11,6,5,9,1, 8,2, 13, 4, 14, 3),
(7,0,1,6,9,10,4,5,11,2,3,13,12, 8, 14), (8,3,9,12,2,13,11,6, 10,1,0, 7, 4, 14, 5),
(8,0,6,3,9,11,14,4,5,1,2,7,12,13,10), (10,12,13,1,7,6,9,2,14,11,4, 3,0, 8, 5),
(6,8,14,1,9,4,7,3,11,0, 10, 5,2,12, 13), (14,13,2,7,3,9,0,11,4, 10,1, 5,12, 8, 6),
(14,4,0,8,6,10,13,11,9,12,2,7,1,3,5), (1,9,14,7,12,6,4,13,3, 8,11, 5,2,0, 10),
(6,12,10,7,1,5,2,14,3,0,9,11,8,13,4), (7,12,8,5,6,3,10,2,9, 14,4, 11,13, 1, 0),
(14,0,13,1,10,4,9,5,7, 8,6,12, 3,11, 2))
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LAS37 (15 x 15), Cmaz(o) = 1434
o =((8,5,3,2,1,10,14,4,6,9,12,13,7,11,0), (1,9,10,11,13,12,7,8, 3,4, 14, 5,2, 0, 6),
(12,6,8,3,1,0,10,5,14,11,2,7,13,4,9), (3,1,14,5,9,4, 12, 10,0, 13,6, 8, 7,2, 11),
(6,10,3,14,5,7,8,9,4,11,2,12,1,0, 13), (0,8,7,5,6,12,11,10,13,1, 14,9, 2, 4, 3),
(7,0,2,5,13,8,4,11,3, 1, 14, 12, 10,9, 6), (5,12, 1,10, 3,7, 8,4, 9,6, 14,0, 13,2, 11),
(2,3,4,11,1,14,6,5,12,13,8,7,9,0, 10), (8,6,7,4,12,14,0,2,1,9,3, 13, 10, 11, 5),
(3,11,7,14,6,2,12,8,5,9,0,13, 10,4, 1), (8,5,9,7,13,0, 14, 10, 3,2, 11,4, 12,6, 1),
(3,11, 10, 13,8,6,2,12,5,0,7,9,14,1,4), (14,5,9,6, 3,7, 8,12, 13, 10,2, 11, 4,0, 1),
(7,6,1,12,0,9,3,5,8,11, 13, 2, 10, 4, 14))
LA38 (15 x 15), Cmaxz(c) = 1218
o =((0,4,6,3,1,9,14,12,7, 10,2, 13,8, 11, 5), (0,9, 3,13,12, 14,11, 1,6, 5, 10,2, 4, 8, 7),
(4,8,11,12,14,13,6,9,0,3,5,2,1,10,7), (14,13,2,12,6,11,0,4,5,7,3, 1, 10, 8, 9),
(13,3,2,9,0,5,12,1,10,7,11,4, 14,6, 8), (14,11,9,13,8,7,12,6,0,5, 3,4, 1, 2, 10),
(9,5,0,14,12,2,11,8,7,3,1, 10, 6, 13, 4), (6,14,7,2,3,11,9,4,8,5,0, 13, 10, 1, 12),
(8,12,3,0,13,9,6,14,2,1,11,5,4,7, 10), (12,8,14,4,6,3,5,1, 10,2, 9,0, 11, 13, 7),
(13, 10,6, 14,0, 4,8,9,5,2,12,1,11, 7, 3), (5,14, 3,9, 13,8,6,0,7,4,2,11, 10, 1, 12),
(0,8,2,6,1,3,10,9,11, 14,12, 7,13, 4, 5), (8,6,11,2,4,12,3,14,0,13,9,7, 5, 10, 1),
(6,3,12,11,14,0,1,7,9, 2, 5,4, 10, 13, 8))
LA39 (15 x 15), Cmaz(c) = 1251
o =((2,3,12,13,8,6, 14,11, 10,9, 1,4, 0,5,7), (8, 10,5, 14, 4,2,9,11,7,1, 13,0, 12, 3, 6),
(9,8,13,3,5,0,6,11,1,4,12,2, 7,14, 10), (10,13,2,8,14,4,0,3,1,7,9,12,5,6,11),
(8,13,12,0,5,9,7,3,10,1, 2,6, 11,4, 14), (3,9,2,5,12,11,10,8,1,7, 13,6, 14,0, 4),
(3,10,1,7,0,6,8,9,2,11,4,14,12,13,5), (12,7,0,2, 14,9, 3,5, 10,13,6,1, 11, 4, 8),
(10,7,8,2,5,13,6,1,0,12,4, 11, 14, 3,9), (9,6,1,7,4,5,12,10,11, 13,8, 2, 14,0, 3),
(6,0,2,7,11,9,13,1,12, 14, 3,8, 4, 10, 5), (5,3,6,7,11,0,1,2, 10,4, 8,12, 13, 14, 9),
(4,5,3,6,13,11, 10,0, 12, 14,8, 7, 1, 2,9), (5,6, 10,9,4,0,3,12,2,1,8,13, 7, 14, 11),
(11,0,4,7,3,2,8,10,14,12,1,6,9, 5, 13))
LA40 (15 x 15), Cmaz(c) = 1245
o =((9,12,1,10,4,7,13,6,5,8,2,3,11,0,14), (3,14,5,2,1, 11, 13,8,12,9,4, 6,0, 7, 10),
(10,7,0,1,5,6,3,2,4,8,13,14,9, 11, 12), (7,8,2, 11, 12,6, 13, 14, 10,0, 3, 1, 5, 4, 9),
(7,3,11,0,4,9,13, 1, 14, 10, 5,8, 6, 12, 2), (4,9,7, 5,2, 3,8, 13, 10, 0, 14,6, 12, 11, 1),
(3,14,8,6,2,10,12,11,5,13,9,0,4,1,7), (7,3,6,9,14,2,8,5,13,4, 11,0, 10, 12, 1),
(7,8,2,14,13,4,1,11,6,0,9, 3, 10,12, 5), (6,0,11,4,8,3, 1,13, 10,5, 14,12,9,2,7),
(11,14,0,13,3,9,2,8,5,6,12,7,1,4,10), (1,7, 2,3, 4, 14,8, 11, 12,5, 9, 6, 10, 0, 13),
(4,2,13,0,7,14,11,9,10,6,8, 1, 3, 5,12), (12,13,4,6,5,11,14,8,7,9, 3,1, 10, 2, 0),
(2,11,3,7,6,4,8,0,1,5,12, 10, 13,9, 14))
SWVO06 (20 x 15), Cmaz(c) = 1821
o = ((13,18,10,8,19,11,4,15,0,1,3,2,9, 5, 16,7, 6, 14, 12, 17),
(0,8,2,16,13,15,1, 18, 5,19, 4, 11, 14,9, 10, 6, 12, 7, 3, 17),
(17,1, 10,5, 3, 13,19, 0,15, 18,9, 8,4, 6, 11, 2,7, 16, 14, 12),
(4,19,3,13,18,8,10,2,12,0,15,11,5,1,6, 16,9,7, 17, 14),
(5,16,7,15,14,13,8,11,0,2, 18, 10,9, 17, 19, 1, 4, 6, 12, 3),
(15,7,13,18,3,8,0,10,4,11,2,19,9,1,6, 5, 16, 12, 14, 17),
(8,11,14, 13,18, 2,0, 15,9, 10,6,19,7, 1,4, 16, 3,5, 12, 17),
(13,8,0,19,15,1,16,11, 5,7, 14,9, 6,10, 18, 17, 12, 2, 4, 3),
(18,0,8,10,15,11,6,19,16,9,12,3,7, 14,13, 17,4, 5,2, 1),
(13,15,11,19,8,5,4,1,7, 14,0, 2, 16, 12,6, 10,9, 3, 18, 17),
(13,0,15,8,18,2,9,4,7, 16,6, 10,11, 12, 19,17, 5,3, 1, 14),
(13, 15,18, 10,4, 2,19, 5,8, 1, 16,9, 0, 3,6, 11, 14, 17, 12, 7),
(13,15,0,2,19, 18,8, 6,4, 16, 11, 3, 5, 14,9, 12, 17, 1, 7, 10),
(13,15, 8, 18,19, 1,0, 10, 14, 16, 7, 2, 11, 12, 5, 17, 3, 6, 4, 9),
(13,8,18,11,2,4,1,10,0, 12,19, 3,6, 15,5, 7, 16, 14, 9, 17))
YN1 (20 x 20), Cmaz(c) = 904
o = ((17,8,19,14,11,2,0,1, 18, 15,12, 9, 5, 16, 10, 4, 6, 3, 7, 13),
(18,16,7,12,11,4, 17,19, 2,15,1,6, 13,9, 0, 3, 8, 10, 5, 14),
(0,5,7,12,11,1, 19, 6, 3, 8, 15, 4, 9, 13, 10, 18, 2, 17, 14, 16),
(3,2,14,13,6,5,10,1,0, 16, 19,8,11,18,17,15,9, 12,4, 7),



(3,2,0,10,17,1,18,6,4,16,9, 5,11, 14, 15,8, 7,12, 13, 19),
(11,6,7,1,16,4, 15,14, 18,17,3,8,12,2,5,0, 13, 19, 10, 9),
(7,1,3,9,10,12,16,11,13,2,5, 18,6, 8, 14,0, 17, 15, 19, 4),
(8,9,17,7,0,4,5,15,16, 3,11, 13, 10, 2, 12, 14, 1, 6, 19, 18),
(1,16,8,2,11,5,19,4, 14,0, 15, 13,7, 12, 3,10, 6,17, 18, 9),
(7,6,17,18,12,4,8,9,14,11,15,3,2,13,5,19,0, 16, 10, 1),
(3,13,19,18,1,8,16,15,6,17,2,14,9,0, 7,12, 4,10, 5, 11),
(14,0, 15,16,1,4,9,12,6,13,19, 2,5, 17, 10, 8, 11, 18, 7, 3),
(8,10,16,0,6,3,7,5,12,4,19,18,1,13,2,17,9, 15, 14, 11),
(5,17,10,19,8,0,11,12,1,7,13, 2, 3, 14, 15, 18, 6, 4, 9, 16),
(16,12,19,1,13,17,2,5, 4,14, 3,0,11, 6, 8, 15,9, 7, 18, 10),
(10,9,12,13,11,3,14,0,17, 15,1, 4, 16,8, 2,6, 7, 19, 5, 18),
(13,9,14,6,10,7,17,4,19,1,18,5,2, 16,12, 15,3, 8,0, 11),
(0,10,13,2,17,14,7,9,8,16,6,1,3,19,12, 4,11, 18, 5, 15),
(10,17,6,3,11,9,13,1,8,0,2, 18,16, 7, 19, 4, 14, 12, 15, 5),
(4,14,10,1,9,12,3,5,18,11,15,7,0, 19,2, 13, 8,17, 16, 6))

174



ATARNUIN A

SHAAURUU

Tuduiazuanisiaguatu (Source code) dmsulusunsulnsay (version 3.0)
vuszUuNsUseiianasaulay [30] JsUseneudae
o safuaTUTEURUIR IR IS UULE LA
o STaduaTUTBITURRUIR RN AN AALULAIEIT R Nowicki LAY

Smutnicki

©

'
ad a U

o SMARUATUVDITUNDUITN TN TUnAUAARUUA 8T NUTUUTS

9

=

U

(%

lngwsiazsianuatuaznesleudeya (Input) veslaymiunsgrunilanwue fadl

1 # et LAOL
2 N=10 # N Aosurunusiavn
3 M= 5 # M fosnnuedesinsimun
4
5 # Wassndp wiunafilivihenleeisiu
6 p = [[21, 53, 95, 55, 34],
7 [21, 52, 16, 26, 71],
8 [39, 98, 42, 31, 12],
9 [77, 55, 79, 66, 77],
10 [83, 34, 64, 19, 37],
11 [54, 43, 79, 92, 62],
12 [69, 77, 87, 87, 93],
13 [38, 60, 41, 24, 83],
14 [17, 49, 25, 44, 98],
15 (77, 79, 43, 75, 96]]
16
17 # Wunsndm wiueesdnsiflivhendeesiu
18 m = [[1,0, 4, 3, 2],
19 0,3 4,211,
20 3,4,1,2,0],
21 1,0, 4,2, 3],
22 0,32 1,47,
23 1,2 4,0 3],
24 (3,4,1,2,0],
25 2,0, 1,3, 4],
26 3,1,4,0, 2],
27 [4,3,2,1,0]
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1 import time
2 t0 = time.time()
3
4 # fvun sigma ( M3dnadunsAnussaseiasing) Tnefl sigma = [[]]*M
5 sigma = [(1,01,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00]
6
7 SUNM = [0]+N
8
9 # MWR
10 for a in range():
11 SUM[a] = sun(plal)
12
13 § = [olxN
14 1 = [-11%1
15 Cj= [01#N
16 Cm = [0]#M
17
18 for a in range(MsN):
19 SUMnon = [9999]*N # fwiun SUMnon = [ $1uiuadsuanuuniave]] ¥N
20 SUMspt = [0]#N
21 prob = [-9999]*N # fvun prob = [ SwiusSwINUUIAMY]*N
22 maxmwr = 9000 # MAUA maxmwr = 9IUIUITIVINVW LAY
23 maxmwrl = -9000 # AMUA maxmwr = IUIUITIAUTWIA LY
24
25 for j in range(¥):
26 if S[j] < M:
27
28 # EST
29 SUMnon[j1 = max( Cj[j1 , Cmlm[j1[S[3117 )
30
31 # SPT
32 SuMspt [3] = pl3][S[31]
33
34 for j in range(N):
35 if S[j] < M:
36 el = (SUM[j1)
37 e2 = (SUMspt[jl)
38
39 prob[j] = e1/e2 # W prob[j] = el/e2 dWiUNASIMWR,/SPT
40 # 14 prob[j] = e2 dmsunasi MWR
41 # 14 prob[j] = -el dwiuinas MWR
42
43 for j in range(N):
44 if S[j] < M:
45 if SUMnon[j] < maxmwr:
46 maxmur = SUMnon(j]
47
48 for j in range(¥):
49 if S[jl < M:
50 if SUMnon[j] == maxmur:
51 if prob[j] > maxmwrl:
52 nasmwri = problj]
53 job = j

ot
T~




P1 = p[jobl [S[jobl]
M1 = m[job] [S[jobl]
Cjljob]l = Cjljob]l +P1
Cm[M1 ] = Cm[M1 ]+P1

if Cjl[jobl < Cm[M1 ]:
Cjljobl = Cm[M1 ]
else:
Cm[M1 1 = Cj[jobl
S[job]l = S[job]l +1
SUM[job] = SUM[job] - P1

S1[M1] = s1[M1] + 1

sigma[M1] .append(job)

a =a +1

best = max(Cm)

t1 = time.time()

print(best, sigma)

print(t1-t0)

# LANIALUAALULLAZNISINEIAUNITNANTDIUAALLASBITNT

# LARINAIURINTUTEINANA
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Smutnicki
1 import random
2 import time
3 import math
4
)
6 def findmaxCj(h, Cmax):
7 £ = N#M-1
8
9 while h[t][1] != Cmax:
10 t = t-1
11 return hlt][2], hlt] (3]
12
13
14 def X¥sort(ol,02):
15 x = H[o1][2] #position
16 ¥ = Hlo2] [2]
17
18 if x + 1 1= y:
19 SortNBH = []
20 x=x+1
21
22 while x < y:
23 SortNBH.append( [ hIx1[0], x 1)
24 r=x+1
25
26 SortNBH. sort ()
27 numl = len(SortNBH) - 1
28 ¥j = Hl02] [0]
29 Xj = Hlo1] [0]
30
31 while numi >= O:
32 Yk = h[ SortNBH[numt][1] 1[2]
33
34 if Yj == Yk:
35 SortNBH. insert( mumi+1, [Yj,H[02][2]])
36 SortNBH.insert( numi+1, [Xj,H[o1]l[211)
37 swap = numi+1
38 numt = -1
39
40 else:
41 if numl == 0 :
42 SortNBH.insert( 0, [Yj,H[02][2]1)
43 SortNBH. insert( 0, [Xj,H[o1][211)
44 swap = 0
45
46 numl = numl - 1
47
48 NBH = []
49
50 for i in range( len(SortNBH)):
51 NBH.append (SortNBH[i] [1])

(@33
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else:
NBH = [ x,y ]

swap = 0

return NBH,swap

def findRj(tabu3,MMM):
r0 =0

rr = tabu3[0] - 1

if rr < 0:
r0 =1
JJ =0

else:

while r0 == 0:

if hlrr][2] == MMM:

JJ = hlrr][i1]

r0 =1

rr =rr - 1

if rr < -1:

JJ=0

r0 =1

return JJ

def findQj(tabu3,job):
r0 =0

rr = N*M-1- (tabu3[3] +1)

if rr < O:
r0 =1
JJ=20

else:

while r0 == 0:

if qlrr][2] == job:

JJ = qlrr][1]

r0 =1

rr =rr - 1

if rr < -1:

JJ=0

r0 =1

return JJ

def findRm(tabu3,MMM):
r0 =0

rr = tabu3[0] - 1
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110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

159
160
161

162
163
164
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if rr < 0:
r0 =1
JJ =0

else:

while r0 == 0:
if hlrr][3] == MMM:
JJ = hlrr][i1]

r0 =1

rr =rr - 1

if rr < -1:

JJ=0

return JJ

def findQm(tabu3,job):
r0 =0

rr = N*M-1- (tabu3[3] +1)

if rr < O:
r0 =1
JJ=20

else:

while r0 == 0:
if q[rr][3] == job:
JJ = qlrr][1]

r0 =1

rr =rr - 1

if rr < -1:

JJ=0

r0

1
R

return JJ

t0 = time.time()

# fvun sigma ( NM3IREIRUNISHANTOIUAAZIATEIINT ) TeTl sigma = [[]]*M

signa = [[1,00,00,00,00,00,00,00,00,00,00,03,00,00,00,03,00,00,00,03,00,00, 00, 3]

# fwua JOB las@lJOB = [[J]*N
JoB = (0], OO, OO, O3, OO,OO, OO, O3, OO0, 00,00, O3, OO0, OO, O3, OO, OO, O3, 0,00, OO, O3, 00, 00,00, 03, 03, 03,
11

# fwun MEC ngfiMEC = [[]]*M
MEC = (00, OO0, OO0, OO0, OO,00, OO, OO, OO, 00,03, OO, OO0, OO, OO, OO, OO, @O, 03,00, 00, @3, 00, 00,03, 0O, 0O, 00,

11

# Amun MaxIter = 91UIUTOUIAUATDINTUTZUIANE

MaxIter = 10000
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166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221

# Mviun LTL = VUINANUYNIVBITIYNTNY-1

NumNS = 0
Bina = 0
Iter = 0

L = []

SUM = [0]xN
# MWR

for a in range(N):

SUM[a] = sum(plal)

S = [0]*N
S1 = [-11*M
Cj= [01*N
Cm = [0]*M
h=1]

for a in range(M*N):

SUMnon = [9999] N # Muun SUMnon = [ $1uu93Unvuaivg)] *N

SUMspt = [0]*N

prob = [-99991N # fuup prob = [ SwiuaSsauuuIalvg]*N
maxmwr = 9000 # MUA maxmwr = FIUITUVINTUIALAY
maxmwrl = -9000 # M9UA maxmwrl = FIUIUIT@UIWIALINAY
Sm = [-9999]*M # fYun Sm = IUIUTTIAVVUIAIMEY
Sj = [-9999]*M # fvun Sj = SIuEUIWIAINY

for j in range(N):

if S[j] < M:

# EST

SUMnon[j] = max( Cj[j] , Cm[m[jI1[S[3j111 )

# SPT

SuMspt [j] = p[j1[S[j1]

for j in range(N):
if S[j] < M:
el = (SUM[j1)
e2 = (SUMspt[jl)

prob[j] = el/e2

for j in range(N):

if S[j] < M:

if SUMnon[j] < maxmwr:

maxmwr = SUMnon[j]

for j in range(N):

if S[j] < M:

if SUMnon[j] == maxmwr:

# 1 prob[j] = el/e2 dMSUNWIMWR/SPT
# 1 prob[j] = e2 dmiunasi MWR

# 14 prob[j] = -el dwiuinasi MWR

if prob[j] > maxmwri:

maxmwrl = prob[j]

job =3
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182

222

223 P1 = pljob] [S[jobl]
224 M1 = mjob] [S[jobl]
225 Cjljob] = Cjljob] +P1
226 Cm[Mi ] = Cm[Mi J+P1
227

228 if Cjljob] < Cm[M1 1:
229 Cjljob]l = Cm[M1 ]
230 else:

231 Cm[M1 ] = Cj[job]
232

233 S[job] = S[job] +1
234 SUM[job] = SUM[job] - P1
235 S1mM1] = simni] + 1
236

237 h.append([Cn[M1 ] -P1, Cm[M1l, job, M1, a , P1, S[job] -1, S1[M1] 1) #S1[ML] , Cj, Cm , S[jobl-1 , a - 1 , P1])
238 signalM1].append(job)
239 JOB[job] .append( a )
240 MEC[M1] .append( a )
241

242 a=a +1

243

244 CmaxCur = max(Cm)

245 best = max(Cj)

246

247

248 a=10

249 a = N1

250 cj= [01%N
251 Cm = [0]4M

252

253 for i in range (N :
254 x = hla-i][2]

255 P1 = hla-i] [5]

256 M1 = hla-i] (3]

257 il = ¢jlx] +p1
258 CcnM1 ] = Cm[M1 J+P1
259

260 if Cjlx] < CmIML 1:
261 Cjlx] = Cmf[M1 ]
262 else:

263 CcnlMi ] = Cjlx]
264

265 q.append([Cm[M1 ] -P1, Cm[M1], x, M1, a-i , P1])
266

267

268 V = CnaxCur

269 JoM = findmaxCj(h, V)
270

271 = Nt

272 Vjob = JnM[0]
273 Vmac = JnM[1]

274 H=1

275

276 while t> -1:

277 if WIE1[1] =V :

278 if h[t][3] == Vmac:




279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335

V = h[t][0]

Vjob = hlt][2]

Vmac = h[t][3]

H.append([ h[t][2] ,h[t][3]

elif h[t][2] == Vjob:
V = h[t][0]
Vjob = h[t][2]
Vmac = h[t][3]

H.append ([ h([t][2] ,h[t][3]

else:

0=0

, h[t]1[4] 1)

, h[t1[4] 1)

x_=0
for i in range( len(H)):
if H[i][1] != H[len(H)-1]1[1]:

x_ =1

tabu = []
tabu2 = [J
tabu3 = []
tabu4 = []

tabus = []
if x_ == 1:
j = H[0][1]

o=0

while j == H[o]l[1] :

o = o+l

if o > 1:

tabu3.append( [H[o-1]1[2], o-1, 0-2, H[o-2][2] 1)

tabu4.append ([])

tabub.append ([])

tabu.append([j, min(H[o-1]1[0], H[0-2]1[0]1), max(H[o-1][0], H[o-21[01) 1)

j_ = Hllen(M-1 1[1]

o_ = len(H)

while j_ == H[o_-11[1] :
o_=o_-1

i=o

while i < o_:
i2 =i

num = 0

while H[i2][1] == H[i][1]:

i=1+1

num = num + 1

if num > 2:

183




336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392

tabu3.append( [H[i2+1][2], i2+1, i2, H[i2][2] 1)

tabu4.append([1)

tabus.append([1)

tabu.append ([ H[i2][1] , min( H[i2][0] , H[i2+1]1[0] ), max( H[i2][0] , H[i2+1]1[0] ) 1)

tabu3.append( [H[i-1][2], i-1, i-2, H[i-2][2] 1)
tabu4.append([])
tabu5.append ([])

tabu.append ([ H[i2][1] , min( H[i-1][0], H[i-2][0] ), max( H[i-1][0], H[i-2][0] )1)

elif num == 2:
tabu3.append( [H[i-1][2], i-1, i-2, H[i-2][2] 1)
tabu4.append([1)
tabus.append([1)
tabu.append ([ H[i2][1] , min( H[i-1]1[0], H[i-2][0] ), max( H[i-11[0], H[i-2]1[0] )1)

if len(H) - o_ > 1:

tabu3.append( [H[o_+1][2], o_+1, o_, H[o_][2] 1)

tabu4.append([])
tabu5.append([])

tabu.append([ j_, min(H[o_]1[0] , H[o_+11[0] ), max(H[o_1[0] , H[o_+1]1[0] ) 1)

if len(tabu3) == 0:
Iter = MaxIter
else :

NumNS = NumNS + len(tabu3)

while Iter < MaxIter:

numNBH = len(tabu)

for i in range (numNBH):
X = tabu3[i] [0]
XP = h([X][5]

Y = tabu3[i][3]

YP = h[Y][5]
XJ = n[x][2]
XM = h([x][3]
YJ = h[Y][2]
YM = h([Y][3]
Xj = h[x1[6]
Xm = h[X][7]
Yj = h[Y][6]
Ym = h[Y][7]
if Xj > 0:

XJB = h[ JOB[XJ][Xj-11 1[1]

else:

if Xm > 0:
XMB = h[ MEC[XM] [Xm-1] ][1]

else:
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393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449

XMB = 0

if Yj > 0:
YJB = h[ JOB[YJ][Yj-1] 1[1]
else:

YJB =0

if Yj < M- 1:
YJA = q[N*M-1- JOB[YJ][Yj+1] 1[1]
else:

YJA =0

if Ym < N - 1:
YMA = q[N*M-1- MEC[YM] [Ym+1] ][1]
else:

YMA =0

if Xj <M - 1:
XJA =q[NxM-1- JOB[XJ][Xj+1] 1[1]
else:

XJA =0

Tri = max(YJB,XMB)+YP
terml = Tri + YJA
term2 = max(Tri,XJB) + XP + max(XJA,YMA)

LB = max(terml,term2)

if LB >= CmaxCur:

tabu2.append (LB)

else:
RQ = [0]
Rr = [0]
Qq = [0]

for i6 in range(N):

if i6 != XJ:
i70 = 0
i71 =0

i72 = len(JOB[i6]) - 1

if JOB[i6]1[i71] < X and X < JOB[i6][i72]:
while i70 != 1:
i73 = math.floor( (i72 - i71)/2 )

i74 = i71 + i73

if JOB[i6][i74] < X and X < JOB[i6] [i74+1]:

rj = h[ JOB[i6][i74] 1[1]

qj = qINM-1- JOB[i6] [i74+1] 1[1]
RQ.append(rj+qj)

i70 = 1

else:

if JOB[i6] [i74+1] < X:

i71 = i74
else:
i72 = i74
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450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506

for i6 in range(M):

if i6 != XM:
i70 = 0
i71 =0

i72 = len(JOB[i6]) - 1

if JOB[i6]1[i71] < X and X < JOB[i6][i72]:
while i70 != 1:
i73 = math.floor( (i72 - i71)/2 )

i74 = i71 + i73

if JOB[i6][i74] < X and X < JOB[i6] [174+1]:

rj = h[ JOB[i6][i74] ][1]

qj = q[N*M-1- JOB[i6] [i74+1] J[1]
RQ.append(rj+qj)

i70 = 1

else:

if JOB[i6][i74+1] < X:

i71 = i74
else:
i72 = i74

for i6 in range(M):

if i6 != XM:
i70 = 0
i71 =0

i72 = len(MEC[i6]) - 1

if MEC[i6]1[i71] < X and X < MEC[i6][i72]:
while i70 != 1:
i73 = math.floor( (i72 - i71)/2 )

i74 = i71 + i73

if MEC[i6][i74] < X and X < MEC[i6] [i74+1]:

rj = h[ MEC[i6][i74] 1[1]

qj = ql NxM-1- MEC[i6][i74+1] 1[1]
RQ.append(rj+qj)

RQ.append(rj+qj)

i70 = 1

else:
if MEC[i6] [i74+1] < X:
i71 = i74
else:

i72 = i74

for i6 in range(N):
if JOB[i6][0] > X:
qj = ql NxM-1- JOB[i6][0] 1[1]

Qq.append(qj)
if JOB[i6] [M-1] < X:
rj = h[ JOB[i6] [M-1] ][1]

Rr.append(rj)

MaxRQ = max(RQ)
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507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
047
548
549
550
551
552
553
554
555
556
957
558
559
560
561
562
563

MaxRr = max(Rr)
MaxQq = max(Qq)
CMAX = max( LB, int(MaxRQ) , int(MaxRr), int(MaxQq) )

tabu2.append (CMAX)

if min(tabu2) < best:
best = min(tabu2)
Bina = 1

k=0

while tabu2[k] != min(tabu2) :

k = k+1

indl = k

else:

ta = [0]*len(tabu)

for ki in range(len(tabu)):
for k2 in range(len(TL)):
if tabulk1] == TL[k2]:

talk1] = talk1] +1

ind = 9999
indl = 9999
if min(ta) == 0:

for k5 in range(len(ta)):
if ta[kb] == 0 :

x = tabu2[k5]

if x < ind:
ind = x

indl = kb

else:
k=0
while tabu2[k] != min(tabu2) :

k = k+1

indl = k

if len(TL) < LTL :
TL.append (tabu[ind1])
else:
TL.append (tabu[ind1])
TL.remove (TL[0])

CmaxCur = tabu2[ind1]

V1 = tabu3[ind1] [1]
V2 = tabu3[ind1] [2]
rs = XYsort(V1i,V2)
Set = rs[0]

MaxSet = len(Set) -1

Par = rs[1]
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564
565
566
567
568
569
570
571
572
573
574
575
576
LY
978
579
580
581
582
583
584
585
586
587
588
589
590
991
592
593
594
595
596
597
598
599
600

601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618

x = tabu3[ind1] [0]
y = tabu3[ind1] [3]
hx][7] = hlx][7] +1
hlyl[7] = hiyl[7] - 1

while MaxSet >= 0:
if MaxSet > Par + 1:
h.insert( y + 1, h[ Set[MaxSet] 1 )

MaxSet = MaxSet - 1

elif MaxSet < Par :
h.insert( y + 1, h[ Set[MaxSet] ] )

MaxSet = MaxSet - 1

else:
h.insert( y + 1, h[x] )
h.insert( y + 1, hlyl )

MaxSet = MaxSet - 2

for k in range( len(Set) ):

h.remove (h[y+1])

x = tabu3[ind1] [0]

y = tabu3[ind1] [3]

while x <=y :
i81 = h[x][6]
i82 = h[x][7]
i83 = h[x][2]
i84 = h[x][3]
JoB[i83][181] = x

MEC[i84][i82] = x

x = x+1
if Bina == 1:
Bina = 0

sigma = (01, 00, OO0, OO0, 00,00, 00, O, 0O, 00,00, 03, 03, 0O, 03, 03, 00, 03, 03,00, 00, 00, 00, 001 #
AMvuAsigma ( N1FINGINUNITHARTVBILAGY
wesdng) Tnefisigma = [[]]*M

for i in range (N*M):

sigma[h[i] [3]].append(h[i] [2])

XB = tabu3[ind1]
cj=10

for i6 in range(N):
rj = £indRj(XB,16)

Cj.append(rj)

Cm = []

for j6 in range(M):

rm = findRm(XB, j6)

Cm.append (rm)
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619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675

a = tabu3[ind1] [0]

while a < N*M:

x = hlal[2]
P1 = h[a][5]
M1 = h[a][3]

Cjlx]l = Cjlx] +P1

Cm[M1 ] = Cm[M1 1+

if Cjlx] < Cm[M1 ]:
Cjlx] = Cm[M1 ]
else:

Cm[M1 ] = Cjlx]

hla][0] = Cm[M1 ] - P1
hlal[1] = Cm[M1 ]

if a <= tabu3[ind1][3]:

hlal[4] = a

XB = tabu3[ind1]

cj =10

for i6 in range(N):
qj = f£indQj(XB,i6)

Cj.append(qj)

Cm = []
for j6 in range(M):
qm = findQm(XB, j6)

Cm. append (qm)

a = N*M-1-(tabu3[ind1] [3])
while a < N*M:
x = h[N*M-1-a] [2]
P1 = h[N*M-1-a] [5]
M1 = h[N*M-1-a] [3]
Cjlx] = cjlx] +P1

Cm[M1 ] = Cm[M1 ]+P1

if Cjlx] < Cm[M1 ]:
Cjlx] = Cm[M1 ]
else:

Cm[M1 ] = Cjlx]

qlal[0] = Cm[M1 ] - P1
q[al[1] = Cm[M1 ]

if N*M-1-a >= tabu3[ind1][0]:
qlalf[2] = x
qlal[3] = M1
qlal[4] = N*M-1-a

qlal[5] = P1
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676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732

V = CmaxCur

JnM = findmaxCj(h, V)
t = N*M-1

Vjob = JnM[0]

Vmac = JnM[1]

H=1[]

while t> -1:
if h[t][1] ==V :
if  h[t][3] == Vmac:
V = h[t][0]
Vjob = h[t][2]
Vmac = h[t][3]
H.append([ h[t][2] ,h[t][3] , h[t][4] 1) # job, seq S1

elif h[t][2] == Vjob:
V = hlt][0]
Vjob = h[t][2]
Vmac = h[t][3]

H.append([ h[t][2] ,h[t][3] , h[t]1[4] 1) # job, seq Si

else:
0=0

t=t -1

NumNS = NumNS + len(tabu3)

x_=0
for i in range( len(H)):
if H[i1[1] '= H[len(H)-11[1]:
x_ =1
tabu = []
tabu2 = []
tabu3 = []
tabu4 = []

tabus = []

if x_ ==1:

j = H[0I[1]

o=0

while j == H[0][1] :

o = o+l

if o > 1:
tabu3.append( [H[0o-1][2], o-1, o-2, H[o-2][2] 1)
tabu4.append([])
tabu5.append ([])

tabu.append([j, min(H[o-1][0], H[0-2][0]), max(H[o-1][0], H[0o-2][0]) 1)

j_ = Hl[len(®)-1 1[1]

o_ = len(H)
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733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
e
775
776
T
778
779
780

while j_ == H[o_-11[1] :
o_=o0o_-1
1=0

while i < o_:
i2 =i

num = 0

while H[i2][1] == H[i][1]:
i=i+1

num = num + 1

if num > 2:
tabu3.append( [H[i2+1][2], i2+1, i2, H[i2]1[2] 1)
tabu4.append([1)
tabu5.append([])
tabu.append ([ H[i2][1] , min( H[i2] [0] , H[i2+1]1[0] ), max( H[i2][0] , H[i2+1]1[0] ) 1)

tabu3.append( [H[i-1][2], i-1, i-2, H[i-2][2] 1)
tabu4.append([])
tabub.append ([])

tabu.append ([ H[i2][1] , min( H[i-1][0], H[i-2][0] ), max( H[i-1]1[0], H[i-2][0] )1)

elif num == 2:
tabu3.append( [H[i-1][2], i-1, i-2, H[i-21[2] 1)
tabu4.append([1)
tabu5.append([])
tabu.append ([ H[i2][1] , min( H[i-1]1[0], H[i-2]1[0] ), max( H[i-11[0], H[i-2]1[0] )1)

if len(H) - o_ > 1:
tabu3.append( [H[o_+1]1[2], o_+1, o_, H[o_1[2] 1)
tabué.append ([1)
tabub.append([])
tabu.append([ j_, min(H[o_1[0] , Hlo_+11[0] ), max(H[o_]1[0] , H[o_+1]1[0] ) 1)

Iter = Iter + 1

if len(tabu3) == 0:

Iter = MaxIter
t1 = time.time()
print (best,sigma) # udnsAuAALUULarN1SIRaIAUNISHANTOIURAZIATEIINS

print (NumNS) # WAAINATINVDINARAY

print (t1-t0) # LARIANURINTUTENIANA
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.3 saRuaTuYeItunaudsnltnsmAnuasulun83sNUTuU

192

1 import random
2 import time
3 import math
4
)
6 def findmaxCj(h, Cmax):
7 t = N¥M-1
8
9 while h([t][1] != Cmax:
10 t =t
11
12 return h[t][2], h[t] (3]
13
14
15 def XYsort(ol,02):
16 x = Hlo1][2] #position
17 ¥ = Hlo2][2]
18
19 if x +1 !=y:
20 SortNBH = []
21 x=xat
22
23 while x < y:
24 SortNBH.append( [ h[x][0], x 1 )
25 x=x+1
26
27 SortNBH.sort ()
28 numl = len(SortNBH) - 1
29 ¥j = Hlo2][0]
30 Xj = Hlo11[0]
31
32 while numl >= 0:
33 Yk = h[ SortNBH[numi] [1] ][2]
34
35 if Yj == Yk:
36 SortNBH. insert( numi+1, [Yj,H[02][2]1])
37 SortNBH. insert( numi+1, [Xj,H[o1][21]1)
38 swap = muni+1
39 numt = -1
40
41 else:
42 if numl == 0 :
43 SortNBH.insert( 0, [Yj,H[02][2]11)
44 SortNBH. insert( 0, [Xj,H[01]1[211)
45 suap = 0
46
47 numl = numl - 1
48
49 NBH = []
50
51 for i in range( len(SortNBH)):
52 NBH. append (SortNBH[1] [1])
53

54 else:




NBH = [ %,y ]

swap = 0

return NBH,swap

def findRj(tabu3,MMM):
r0 =0

rr = tabu3[0] - 1

if rr < 0:
r0 =1
JJ=0

else:

while r0 == 0:
if hlrr][2] == MMM:
JJ = hlrr][1]

r0 =1

rr =rr - 1

if rr < -1:
JJ=0
r0 =1
return JJ

def findRm(tabu3,MMM):
r0 =0

rr = tabu3[0] - 1

if rr < 0:
r0 =1
JJ =0

else:

while r0 == 0:
if hlrr][3] == MMM:
JJ = hlrr][i1]

r0 =1

rr =rr - 1

if rr < -1:
JJ=20
r0 =1
return JJ

t0 = time.time()

# Mvun sigma ( MIIRSIAUNTHARVOIAAZIATEINT ) Taedl sigma = [[]]*M

sigma = [(1,01,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,01]
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112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

# Mviun MaxIter = 91UIUTOURMLATEINITUITNIANA

MaxIter = 10000

# fmun LTL = VUINANUYNIVBITNYNTNIY-1

LTL = 13
NumNS = 0
Bina = 0
Iter = 0

TL = []

SUM = [0]*N
# MWR

for a in range(N):

SUM[al = sum(plal)

S = [0]*N
S1 = [-11xM
Cj= [01*N
Cm = [0]*M
h=1]

for a in range(M*N):

SUMnon = [9999]*N fmun SUMnon = [ $1uiuaseuanauinlng] *N

**

SUMspt = [0]*N

prob = [-9999]+N fMvun prob = [ Tnussaunivg]*N
maxmwr = 9000 MMUA maxmwr = FIUIUITIVINVUIAINY
maxmwrl = -9000 fun maxmwrl = $1WILTEUIUIAIMY

Sm = [-9999]*M fnua Sm = Fwausaunaing

L O

Sj = [-9999]%M fmun Sj = Tuuassauvnalng

for j in range(N):

if S[j] < M:

# EST

SUMnon[j] = max( Cj[j] , Cm[m[jI[SCj11] )

# SPT
SuMspt [j1 = p[j1(S[j]]

for j in range(N):
if S[3] < M:
el = (SUM[j1)

e2 = (SUMspt[jl)

prob[j]l = el/e2 # 14 prob[j] = el/e2 dMSUNUIMWR/SPT
# 14 prob[j] = e2 dwmsunas MWR

# 14 prob[j] = -el dwiuinas MWR

for j in range(N):
if S[jl < M:
if SUMnon[j] < maxmwr:

maxmwr = SUMnonl[j]

for j in range(N):
if S[j] < M:

if SUMnon[j] == maxmwr:
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169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225

if prob[j] > maxmwri:
maxmwrl = probl[j]

job =3

P1 = p[jobl [S[jobl]
M1 = m[jobl [S[jobl]
Cjljob] = Cjl[job]l +P1

Cm[M1 ] = Cm[M1 ]+P1

if Cjljob] < Cm[M1 ]:
Cjljob] = Cm[M1 ]
else:

Cm[M1 ] = Cj[job]

S[jobl = S[job] +1
SUM[job] = SUM[job] - P1
S1[M1] = s1[M1] + 1

h.append([Cm[M1 ] -P1, Cm[M1], job, M1, a , P1, S[jobl -1, S1[M1] 1) #S1[Mi]

sigma[M1].append(job)

a =a +1

CmaxCur = max(Cm)
best = max(Cj)

V = CmaxCur

JnM = findmaxCj(h, V)
t = N*M-1

Vjob = JnM[0]

Vmac = JnM[1]

H=1[

while t> -1:
if h[t][1] ==V :
if h[t][3] == Vmac:
V = h[t][0]
Vjob = h[t][2]
Vmac = h[t][3]
H.append([ h([t]1[2] ,h[t]1[3] , h[t][4] 1) # job, seq S1

elif h[t][2] == Vjob:
V = n[t]l[0]
Vjob = h[t][2]
Vmac = h[t][3]

H.append([ h[t][2] ,h[t]1[3] , h(t]1[4] 1) # job, seq S1

else:

0=0

t=t -1

x_=0

for i in range( len(H)):

if H[il[1] '= H[len(H)-11[1]:

x_ =1

> CJ,

Cm ,

S[jobl-1

, a

1

, P11)
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226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282

tabu = []
tabu2 = []
tabu3 = []
tabu4 = []
tabus = []
if x_ ==1:
j = H[0I[1]
o=0

while j == H[o]l[1] :

o = o+l

if o > 1:
tabu3.append( [H[0o-1][2], o-1, o-2, H[o-2][2] 1)
tabu4.append([])
tabu5.append ([1)

tabu.append ([j, min(H[o-1]1[0], H[0-2]1[0]), max(H[o-1]1[0], H[0o-21[01) 1)

j_ = H[len(d)-1 1[1]

o_ = len(H)

while j_ == H[o_-11[1] :
o_=o_-1

1 =0

while i < o_:
i2 =i

num = 0

while H[i2][1] == H[i][1]:
i=i+

num = num + 1

if num > 2:
tabu3.append( [H[i2+1][2], i2+1, i2, H[i2]1[2] 1)
tabud.append([])
tabu5.append([])
tabu.append ([ H[i2][1] , min( H[i2][0] , H[i2+1]1[0] ), max( H[i2][0] , H[i2+1]1[0] ) 1)

tabu3.append( [H[i-1][2], i-1, i-2, H[i-2][2] 1)
tabu4.append([])
tabu5.append ([])

tabu.append ([ H[i2][1] , min( H[i-1]1[0], H[i-2][0] ), max( H[i-11[0], H[i-2]1[0] )1)

elif num == 2:
tabu3.append( [H[i-1][2], i-1, i-2, H[i-2]1[2] 1)
tabu4.append([1)
tabu5.append([])
tabu.append ([ H[i2][1] , min( H[i-1]1[0], H[i-2]1[0] ), max( H[i-11[0], H[i-2]1[0] )1)

if len(H) - o_ > 1:
tabu3.append( [H[o_+1]1[2], o_+1, o_, H[o_1[2] 1)

tabu4.append([])
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283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339

tabu5.append([])

tabu.append([ j_, min(H[o_]1[0] , H[o_+11[0] ), max(H[o_1[0] , H[o_+1]1[0] ) 1)

NumNS = NumNS + len(tabu3)

if len(tabu3) == 0:
Iter = MaxIter
else :

NumNS = NumNS + len(tabu3)

while Iter < MaxIter:

nunNBH = len(tabu4)

a=0
Cj= [01N
Cm = [0]*M

for i in range(numNBH) :
¢ = tabu3[numNBH-i-1] [0] ##Uuug x
cj= hlcl[2]
cm = h[c][3]
hhh = tabu3[numNBH-i-1] [3] #@uwnus y
hhhj= h[hhh] [2]

hhhm = h[hhh] [3]

while a < c:
x = hlal[2]
P1 = h[al[1]
M1 = h[al[3]
Cjlx] = pP1
Cm[M1 ] =P1

a = a+l

modelJob = []

modelMac = []

for nl in range(N):

modelJob.append(Cj[n1])

for ml in range(M):

modelMac.append (Cm[m1])

tabu4 [numNBH-1-i] .append ([modelJob, modelMac])
tabub [numNBH-1-1i] . append (modelJob[cjl)

tabub [numNBH-1-1i] . append (modelMac [cm])

while a < hhh:
x = h[al[2]
P1 = hla] [1]###
M1 = h[al[3]
Cjlx] = P1
Cm[M1 ] =P1

a = a+l

tabub [numNBH-1-i] .append(Cj [hhhj])
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340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396

numNBH = len(tabu4)
a = NxM-1
Cj= [0]xN
Cm = [0]*M
Ss = [0]*N

S = [0]*M

for i in range(numNBH) :
c = tabu3[i] [3] #Auns x
cj= hlcl[2]
cm = hlc][3]
hhh = tabu3[i] [0] #fuunus y
hhhj= h([hhh] [2]
hhhm = h([hhh] [3]

while a > c:

x = hlal [2]
P1 = h[a][5]
M1 = h[a][3]

Cjlx] = Cjlx] +P1

Cm[M1 ] = Cm[M1 ]+P1

if Cjlx] < Cm[M1 ]:
Cjlx] = Cm[M1 ]
else:

Cm[M1 ] = Cjlx]

tabub[i] .append(Cjlcjl)

tabub5[i] .append (Cm[cm])

while a > hhh:

x = hlal[2]
P1 = h[a][5]
M1 = h[a][3]

Cjlx] = Cjlx] +P1
Cm[M1 ] = Cm[M1 1+P1

if Cjlx] < Cm[M1 ]:
Cjlx] = Cm[M1 ]
else:

Cm[M1 ] = Cjl[x]

a = a-1

tabub[i] .append(Cj [hhhjl)

modelJob = []

modelMac = []

for nl in range(N):

modelJob.append(Cj[n1])

for m1 in range(M):

modelMac.append (Cm[m1])
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397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453

tabu4[i] .append([modelJob, modelMac])

for i in range (numNBH) :
XJB = tabus[il [0]
XMB = tabus[il[1]
YJB = tabu5[i] [2]
YJA = tabu5[i] [3]
YMA = tabu5[i] [4]
XJA = tabu5[i] [5]
XP = h[ tabu3[i] [0] ][5]

YP = h[ tabu3[i][3] 1[5]

Tri = max(YJB,XMB)+YP
terml = Tri + YJA
term2 = max(Tri,XJB) + XP + max(XJA,YMA)

LB = max(terml,term2)

if LB >= CmaxCur:
tabu2.append (LB)

else:
M1 = h[ tabu3[i][0] ][3]
M2 = h[ tabu3[i][0] ][2]

RQJ = []

for j in range(N):
if 1= M2 :
RQJ.append( tabu4[i] [0][0][j] + tabu4[i] [1]1[0][j] )

QRM = []
for k in range(M):
if k !'= M1:

QRM.append( tabu4[i][0][1][k] + tabu4[i][1][1][k] )

CJ = max( RQJ )
CM = max( QRM)
Cmax = max( LB, int(CJ) ,int(CM))

tabu2.append (Cmax)

if min(tabu2) < best:
best = min(tabu2)
Bina = 1

k=0

while tabu2[k] != min(tabu2) :

k = k+1

indl = k

else:
ta = [0]*len(tabu)
for k1 in range(len(tabu)):
for k2 in range(len(TL)):
if tabul[k1] == TL[k2]:

talk1] = talk1] + 1

ind = 9999
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454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509

ind1l = 9999
if min(ta) == 0:
for k6 in range(len(ta)):
if tal[kb] == 0 :

x = tabu2[k5]
if x < ind:
ind = x

indl = kb

else:

k=0

while tabu2[k] != min(tabu2) :

k = k+1

indl = k

if len(TL) < LTL :
TL.append (tabu[ind1])
else:
TL.append (tabu[ind1])

TL.remove (TL[0])

CmaxCur = tabu2[indi]

V1 = tabu3[ind1] [1]
V2 = tabu3[ind1] [2]
rs = XYsort(V1i,V2)
Set = rs[0]

MaxSet = len(Set) -1
Par = rs[1]

x = tabu3[ind1] [0]

y = tabu3[ind1] [3]

while MaxSet >= 0:
if MaxSet > Par + 1:
h.insert( y + 1, h[ Set[MaxSet] ] )

MaxSet = MaxSet - 1

elif MaxSet < Par :
h.insert( y + 1, h[ Set[MaxSet] ] )

MaxSet = MaxSet - 1

else:
h.insert( y + 1, hlx] )
h.insert( y + 1, hlyl )

MaxSet = MaxSet - 2

for k in range( len(Set) ):

h.remove (h[y+1])

if Bina == 1:

Bina = 0
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510

511
512
513
514
515
516
017
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564

sigma = [0, 00, 00, OO0, 00,00, 00, 00, 00, 00,00, 03, 03, 00, 03, 03, 03, 03, 03,00, 00, 00, 00, 001 #
fvuasigma ( NM3INSWUNMIHERVDIUGDY
w3eatns) Taeflsigma = [[]]*M

for i in range(N*M):

sigma[h[i] [3]].append(h[i] [2])

XB = tabu3[ind1]
cj =10

for i6 in range(N):

rj = findRj(XB,i6)

Cj.append(rj)

Cm = []

for j6 in range(M):

rm = findRm(XB, j6)

Cm.append (rm)

a = tabu3[ind1] [0]

while a < Nx*M:

x = hlal [2]
P1 = h[a][5]
M1 = h[al[3]

Cjlx] = Cjlx] +P1

Cm[M1 ] = Cm[M1 ]+P1

if Cjlx] < Cm[M1 ]:
Cjlx] = Cm[M1 ]
else:

cmM1 1 = Cjlx]

hf[al[0] = Cm[M1 ] - P1

hlal[1] = Cm[M1 ]

if a <= tabu3[ind1][3]:

hlall[4] = a

V = CmaxCur

JnM = findmaxCj(h, V)
t = N*M-1

Vjob = JnM[0]

Vmac = JnM[1]

H=1[]

while t> -1:
if h[t]1[1] ==V :
if h[t][3] == Vmac:
V = hlt][0]
Vjob = h[t][2]

Vmac = h[t][3]
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565
566
567
568
569
570
971
572
573
574
575
576
LY
978
979
580
581
582
583
584
585
586
587
588
589
590
991
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621

H.append([ h[t][2] ,h[t]1[3] , h[t1[4] 1) # job, seq S1

elif h[t][2] == Vjob:
V = hlt][0]
Vjob = h[t][2]
Vmac = h[t][3]

H.append([ h[t][2] ,h[t][3] , h[t1[4] 1) # job, seq S1

t=t-1

NumNS = NumNS + len(tabu3)

x_=0
for i in range( len(H)):
if H[i1[1] != H[len(H)-11[1]:
x_ =1

tabu = []

tabu2 = []

tabu3d = []

tabu4 = []

tabu5 = []

if x_ ==1:
j = H[0][1]
o=0

while j == H[o][1] :

o = o+l

if o > 1:
tabu3.append( [H[o-1]1[2], o-1, 0-2, H[o-2][2] 1)
tabu4.append([])
tabu5.append ([])
tabu.append([j, min(H[o-1][0], H[0o-2][0]), max(H[o-1][0], H[o-2][0]) 1)

Hllen(H)-1 1[1]

[
|
1

len(H)

o
n

while j_ == H[o_-11[1] :

while i < o_:
i2 = i

num = 0

while H[i2][1] == H[i][1]:
i=i+1

num = num + 1

if num > 2:

tabu3.append( [H[i2+1][2], i2+1, i2, H[i2][2] 1)
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622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655

tabu4.append([])
tabu5.append ([])
tabu.append ([ H[i2][1] , min( H[i2][0] , H[i2+1][0] ), max( H[i2][0] , H[i2+1]1[0] ) 1)

tabu3.append( [H[i-1][2], i-1, i-2, H[i-2][2] 1)

tabu4.append ([])

tabu5.append ([1)

tabu.append ([ H[i2][1] , min( H[i-1]1[0], H[i-2]1[0] ), max( H[i-1]1[0], H[i-2]1[0] )1)

elif num ==
tabu3.append( [H[i-1][2], i-1, i-2, H[i-2][2] 1)
tabu4.append ([])
tabub.append ([1)
tabu.append([ H[i2][1] , min( H[i-1][0], H[i-2][0] ), max( H[i-1]1[0], H[i-2]1[0] )1)

else:

if len(H) - o_ > 1:
tabu3.append( [H[o_+1][2], o_+1, o_, H[o_][2] 1)
tabu4.append([])
tabub.append ([1)

tabu.append([ j_, min(H[o_][0] , H[o_+11[0] ), max(H[o_1[0] , H[o_+1][0] ) 1)
Iter = Iter + 1

if len(tabu3) == 0:

Iter = MaxIter
t1 = time.time()
print (best,sigma) # UAnIALAALULLATNISINEIAUNISHANTDIUAAZIATEIINS

print (NumNS) # LANINATINVDINALRAY

print (t1-t0) # WAAINAIYRINTUTTUIANA
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