Affine moment invariants of 2D images
with order < 12

This file contains all 85 independent invariants from geometric moments with respect to 2D affine
transformation with order < 12.
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+6msomirmss — MsoMogMes + 2141 M71Mog — Mg Meamig + 12my1mszmar + 5mgmysmse
—30my1masmys + 33myimasMiss — 16my1myrmes + 3mgmogize — MmaamgoMog
+18msameamar — 52mzamszmae + 60mzamasmas — 24mazamasmss — 10mgamagmes
+12msomirmize — 3msamoegmsi + 3masmgeMiig — 12masmizimar + 10mazmeamss
+24mozmszmys — 60mgsmaamisy + 52magmssmes — 18mazmiasmmrs + Mazmogigg
—3myamgomay + 16migmeymge — 33miameamys + 30mygmszmsy — Smiamasmes
—12mygmssmey + 9migmasmsr — 2mygmyzmog + mosmgomse — 6mosmzmys
+15mosmeamss — 20mosmszmez + 19mosmagmaa — 6mosmasmsi + mosMmagingg

Generating graph:

11111111122
22 2 2 2 2 33 3 3 3
Ly = mzomszmog — dSmggmagmag + 10mzemasmar — 10megmagmas + Smromazmas — MroMegMsy

—3me1meamog + 11megimszmig — 10meg masmor — 10me1masmag + 25m61M26M45
—1Tmeimirmss + 4meimogMmes + 3msamai Moy — 3Msameammig — 24msams3may
+60msamasmse — 45Msamasmys — 3MsaMogMss + 18msymirmes — 6misamogis
—MM43MgoMog — 1MM43M71 Mg + 32My3MeaMar — 24magmiszmae — 45mMy3mysmys
+81myzmasmss — 38Mu3magies — 2mazmarmye + 4magmegmsy + 4msgmgommas
—2mgygmaimaor — 38Mmasmeamas + 81mgamszmys — 4dmagmagmsy — 24mzgmasmes
+32mzamasmyzy — Tmzamizmgy — M3aMegMgg — 6masmgymar + 18masmeimse
—3mosMgaMmys — 45Masmszmisy + 60masmasmes — 24maosmasmey — 3Mmosmagims:
+3maosmirmgo + 4migmgomse — 17migmyimas + 25migmeamss — 10mygmssmes
—10mygmasmea + 11mygmasmsy — 3MigMagigg — Mo7MgoMas + DMorMriMisy
—10mgrmeames + 10morms3mea — Smormaamsy + MorMmssmag

Generating graph:
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150 = MM10,0M0,10 — 10m91m19 + 45m82m28 — 120m73m37 + 210m64m46 — 126m§5

Generating graph:

R
N —
N —
N —
N =
R
R
N
R
R

_ 2
Isy = miymo,10 — 10msomaimag + 20msemsamag — 20msgmazmsy + 10msgmigmas — 2misemosmss

+25m?11m28 — 100m41m32m37 + 100m41m23m46 — 50m41m14m55 + 10m41m05m64
+100m§2m46 — 200m32m23m55 + 100m32m14m64 - 20777327770577773 + 100m%3m64
—100m23m14m73 + 20m23m05m82 + 25m%4m82 — 10m14m05m91 + m(2)5m10,0

Generating graph:
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O —
O —
N —
W
W
W
W
W
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Iso = maomeomo,i0 — 6Magmsimig + 15magmaamag — 20magmasmisy + 15magmeosmue
—6m4mismss + MagMosTes — 4m31meoMag + 24mgimsimag — 60mz myamay
+80maz1mazmas — 60mzimaosmss + 24mszimismes — 4mszimogmerz + 6maamegimog
—36maamsimsar + 90magmgamue — 120maamagsmss + 90magmaogmes — 36mgemsmiys
+6mgamogmga — dmizmeomay + 24mizmsimyg — 60myzmagmss + 80mi3mazmey
—60m3masmerz + 24myzmismegy — 4m13MoeMgr + MosMeoiae — 6Mosmms1mss
+15moamaomes — 20moamagsmers + 19moamasamss — 6moeamismor + MoaMoetio,o

Generating graph:

111 1111111
2 2 2 2 2 2 3 3 33
I3 = m3pT70Mo,10 — Tmaome1 Mg + 21mzgmsamag — 35M30Mazmsr + 35M30Mmizaae

—21mgomasmss + TmagMieMes — M3oMorMrz — 3Ma1MizgMig + 21mo1me;mog
—63ma1msamsr + 105mao1myzmag — 105marmazamss + 63maimaosmes — 21marmigmss
+3maimormsa + 3miaMmizgMag — 21miameimay + 63miamsamas — 105mamazmiss
+105mi9mgames — 63miamosmyz + 21migmygmss — 3miamormgr — MozMizgMay
+7mozmer1mae — 21mo3msamss + 35mo3mazmes — 35mozmaamerz + 21mezmasmss
—Tmozmigmer + Mo3Mo71M10,0

Generating graph:
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I54

N
N —
N —
N —
N —
N
N
w =
w =
w =

= MapMgoMo,10 — SMagM71M1g + 28MagMeamag — H6MagMiszmsr + 7T0MmggMasMag

—56magmszsmss + 28MagMiaeMies — 8MagMirmyz + MiagMoegMes — 2M11MgoMig
+16my1mrimeog — 56myymezmay + 112myymszmag — 140my1magmss + 112myymasmey
—56m11maogmyz + 16my1my7mgs — 2my1megmgr + Mg2MgpTag — 8y May
+28mpamgammae — H6moamszmss + T0moamasmes — 56moamasmez + 28mpaMmgemsgs
—8mgami7mor + Mp21M081110,0

Generating graph:

O —
O
O
O
O
O —
O —
O —
L
LW

—Mm5Me1Mo,10 + 6mMsemsamig — 15msomazmag + 20msgmaamsr — 15misemasmag
+6ms0miemss — MsoMorMes + Ma1MrgMo,10 — 2141 Me1 M9 — IMg1MisMigg + 40my myzmay
—65my1mzsmye + Sdmyimasmss — 23ma migmes + dmyimormes — 4mgamegmag
+18msameimog — 24mzamsymay — 10maaymyzmyg + 60msamazamss — 66mzamaosmey
+32msgamigmizs — 6msamormsa + 6masmizgmag — 32masmeimiay + 66mazmsamag
—60mazmyzmss + 10mozmasmes + 24mozmosmes — 18maogmigmass + 4maozmorme;
—4mygmaomay + 23migme Mae — d4mismsamss + 65migmazmes — 40mygmaamss
+9myamasmega + 2m1amigMmer — M1aMorMio,0 + MosMrMas — 6Mosme1Mss + 15mosmis2mes
—20mosmazmes + 15mosmsamgs — 6mosmasmgr + mosmisMioo
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Generating graph:

11111111112
2 2 2 2 2 2 3 33 3 3
Isg = —maomqimo 1o + TMagmeamig — 21magmszmag + 35MugMaamszr — 35Ma0MizsMag

+21mgomasmss — Tmagmizmes + MaoMmegMez + M31MeoMmo, 10 — 4mzimr Mg
+28mazimszmar — T0mgymagmys + 84mazimasmss — 56mgimogmes + 20mz myzmes
—3mg1megMgy — 3MaaMgoMiig + 18maamyimag — 42maosmeamay + 42maamszmyg
—42magamzsmes + 42mogmasmzz — 18Mgamyzmgs + 3magamegmgr + 3m13mgeas
—20myzmymay + 56mizmeammae — 84myzmszmss + 7T0mizmysmes — 28myzmasmys
+4mizmizmer — Mi3MpgMio,0 — MoaMgoMs37 + TMoaMrMas — 21moameanss
+39moamis3mes — 35Moamaamerz + 21moamasmgs — Tmoesmagmogr + Moatrmioo

Generating graph:
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Is; = —M30Mg1Mo,10 + 8M3oMr2mig — 28ms3gmezmag + H56msgmsamszr — T0m3emasmae
+56msomsemss — 28msgmarmes + 8Mi3gMmigmys — M3pMogMige + M1 Mgy, 10
—6maoimgimag + 12mamizamag — 42mo1mssmye + 84mamysmss — 84ma1msemey
+48mo1marmyz — 15maymigmss + 2mamegmgr — 2miamgemig + 15my2mg Mg
—48myamizamar + 84miamesmaes — 84miamssmiss + 42miamysmes — 12myamarmsy
+6m12Mm18Mg1 — M12MpgM10,0 + Mo3MooMMeg — SMzMg1M37 + 28M3M72M4e
—56mo3mezmss + 70mo3msames — 56mo3masmrs + 28mozmszemsa — 8Mmo3marmer
+1M031M181M10,0

Generating graph:

11111111112
2 2 2 2 2 2 2 2 3 3 3
Iss = myomsamo 10 — 9MrgMazmag + 10mzgmzamag — 10mizgmasmsr + Smyomigias — MizgMorMss

—mg,mo,10 + DMe1Msamag + Smeimazmas — 30megimsamsr + 40meimasmag
—23me1m16Mss + SMe1mormes — 15mZymas + 40msamasmar + Smsamssmag
—51m52m25m55 + 40m52m16m64 — 1Om52m07m73 — 50mi3m46 —+ 75m43m34m55
+5magmasmes — 30mazmigmzs + 10masmormss — 50mi mes + 40msamasmzs
+BmMzamagmsa — DMzamormer — 15m3smsa + Bmasmaggr + MasMmormioo — MigMi0.0

Generating graph:
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R
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N
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W
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W
W
W
w N
w N
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Iy = MeoMe2MMo,10 — 6Megoms3mig + 15meomaamag — 20meomasmsr + 15meomagmae
—6meomirmss + meoMogMes — 2Mi51M71M0 10 + 8Mis1Me2m1g — 6Mi51M531M28
—20ms1myamsr + 50ms1masmye — 48ms1mogmiss + 22ms1myrmes — 4ms1mogmys
+MaamgoMo 10 + 2MaaMmyzimig — 2TMaaMeamag + 64M49m53m37 — H5Ma M4 Mg
—6myamasmss + 43maamasmes — 28Myamyzmizs + 6myamegmgs — 4mszmgomig
+12maszmrimog + 8maszmeamsy — T6mgsmszmuye + 120mszgmagmss — 76mszmsasmea
+8mgzmogmyz + 12maszmyzmss — 4mgzmegmgr + 6mgamggmag — 28moymyimsy
+43mosmgammas — 6Moymszmiss — 55MagMyamey + 64mosmasmez — 2Tmoymogmss
+2moamizmor + MaamoegMigo — 4MisMgomsy + 22mysmzimag — 48mysmeamss
+50msms3mes — 20mysmaames — 6mysmasmgy + 8MysMagtg — 2My5Mi7Mio o
+moemgomas — 6mogmrimss + 19moesmeammes — 20mogmiszmers + 15mogmasmss
—6mogmasmor + MoeM26m10,0

Generating graph:
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Iy = Mi50M72Mo,10 — (Ms0Me3Mi1g + 21misemsamaeg — 35msomasmar + 35Msgmaeiae
—21Imsomarmss + TmsomigMmes — MisoMogNizs — 2mMa1mg1Mo 10 + 11mayimeamig
—21my1mezmog + Tmamsamay + 35my1mysmas — 63mg maemiss + 49my1maormey
—19mar1migmes + 3maimogmsa + Mi3amogmo, 10 — M32Mg1 Mg — 18Mizamyzamioag
+70msamezmsr — 112mgamsamue + 84mzamuysmss — 14mazamasmes — 22mgamarmys
+15mzamigmegs — 3msamogmgr — 3MazMmegmig + 15maozmgimag — 22mazmaamsy
—14mozmezmye + 84maogzmisamss — 112masmysmes + 7T0mozmagmyrs — 18magmarmss
—Mo3MigMy1 + Ma3MogMio,0 + 3M14MgomMmaog — 19mygmgimar + 49m4maamye
—63miamezmss + 35MiaMsames + TmMiamasmizs — 21myamsemags + 11miamarmer
—2MmyamigMio,0 — MosMooMay + TMosMg1Mag — 21MpsMizeMiss + 35MesMe3Mies
—39MosMsamys + 21mpsMmasmss — TmoesmaeMgr + MosMa7Mio,0

Generating graph:

11111111112 2
2 22 2 2 2 2 3 3 3 3 3
Isi = —msomeomo,i1 + 6msomsimy 0 — 19msomagmag + 20msgmsszmsg — 15msgmasmay

+6msomismse — MsoMosNes + 9Ma1 Mo 10 — 30141 M51M2g + 754142138
—100my1mazmar + T5ma1masmse — 30ma1mismes + Sma1mogmes — 10mzamegmag
+60m32m51m38 — 150m32m4gm47 + 200m32m33m56 — 150m32m24m65 + 60m32m15m74
—10mazamogmss + 10mazmeomss — 60mazmsimyr + 150masmazsmse — 200mazmazmes
+150mgzmasmas — 60mazmysmgs + 10magmogmge — Smysmegmyr + 30migms mise
—Tdmyamaames + 100miamazmes — 7T5migmaosmgs + 30m4m15mMg2 — SM14MesMi0,1
+mosmeomse — 6MosMis1Mes + 1dmosmagzmey — 20mosmasmss + 15mosmagmos
—6m05m15m1071 + MosMoeM11,0

Generating graph:

O —
N —
N —
O —
N
N —
W
U
W
W
U

31



162

—MaoMiroMo 11 + TMagMe1 M1 10 — 21Magmsamag + 35M49Magmsag — 3514034 Mar
+21magmasmse — TMagMicMes + MagMo7Miza + 4M31Mzoma 10 — 28mMiz1M61M29
+84mazimsamss — 140mgymyzmuyy + 140mzimssmses — 84mazimasmes + 28mg1mignizy
—4mgimormgz — 6maaMmizgMag + 42maameimag — 126mogmsamyy + 210mgamyzmse
—210maamaames + 126moamosmyy — 42maogmigmss + 6moamormos + 4mi3magmsg
—28myzmegimyr + 84mizmsamse — 140mismyzmes + 140m 3mgymey — 84my3masmss
+28m3migmes — 4mizmormig — MoeaMyoMar + TMoaMe1Mse — 21Mmoamsames
+35mpamazmigs — 35Moamsamss + 21moamasmos — 7Moo, + MoaMorMi1,0

Generating graph:

I63

O
O
O
O
O
O —
O
W
W
W
W

—Mm3gMmgoMo,11 + 8M3omy1my 10 — 28M3gMeaMiag + H6mzomszmas — T0mzgmasmyy
+56msgmssmss — 28Ms3gmagmes + 8MizgMi7Mrzy — M3gMegMgs + 311 Mgy, 10
—24maymyimag + 84maimeamss — 168maymszmyr + 210mamysmss — 168ma1masmes
+84maimaogmus — 24maormyzmss + 3ma1MpgMoz — 3M1aMsgoMag + 24miamyimsg
—84m12m62m47 + 168m12m53m56 — 210m12m44m65 + 168m12m35m74 — 84m12m26m83
+24miamyrmgy — 3miamogMig,1 + Mo3MgoMiazg — 8Mp3Mmz1Myr + 28Mo3MeaMse
—56mozms3mes + 70mo3magmey — 56mo3masmss + 28mgzmagimgz — 8Mo3Mi7Mmio,1
+MmMp3MegM11,0
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Generating graph:

11111111111
2 2 2 2 2 2 2 2 3 3 3
Isa = —maomgomo 11 + Imagmgimy 10 — 36Magmrzamag + 84magmgsnisg — 126m90misamar

+126magmuasmse — 84magmsemes + 36magmarmzy — IMmaogmigmes + MagMmogMigz
+2my1mgoma 0 — 18miimgimag + 72myymzemag — 168my1mezmar + 252my1msymse
—252my1masmes + 168my1msemizs — 72my1maormegs + 18miimigmegs — 2m11m09m10,1
—MaMgoMag + IMpamgimsg — 36meamrzamar + 84moamegzmss — 126mgamsames
+126mpamasmiza — 84moamsemgs + 36moamarmgs — 9Mamigmio,1 + Mo2mMegMmii o

Generating graph:
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Ies = MeoMe1Mo,11 — 6mMeoMms2my 10 + 19megomazmag — 20megmszamss + 15meomasmar
—6mgomiemse + MeoMo7Mes — Mis1M70Mo 11 + M51Me1M1 10 + 15Ms1mMi52M29
—55Mmi51my3mag + 85ms1magmyr — 69m51Masmse + 29m51M16M65 — SM51M07M74
+0myamizoma 10 — 20mueme1mag + 15muamsamag + 50Mmamazmar — 125musmszsmse
+120m4amasmes — H5maamigmers + 10maamorzmss — 10mgzsmegmag + 50mzzmermas
—90mgsmsamyr + 50mazzmazmse + 50mgzmazsmes — 90mazmasmzy + 50mzzmigmss
—10mg3mormgy + 10maosmzgmag — 53masmemyy + 120moymsamss — 125mogmazmes
+50mgsmaamay + 15mogmosmgs — 20mgymiiemmgs + dMaosMmormig — SMsMygimyr
+29misme1mse — 69mi1smsames + 85Mi5Mmyzmey — HS5Mysmagmgs + 19mi5masmes
+mMismieMio,1 — Mis5Mo7Mi1,0 + MoeM7oMse — 6MoeMgiMes + 15mosMisamyy
—20mpemazmags + 15mogmsammge — 6mp6masMm10,1 + MoeMi6M11,0

Generating graph:

111111111112
22 2 22 233333 3
Ies = MsoM71MM0,11 — 7m50m62m1,10 + 21misomiszmag — 35Mu50M44M38 + 35M50M35M47

—21msgmaogmse + TMseMi7Mes — MsgMogMizs — a1 MM 11 + 3Ma1M71M 10
+Tmaimeamaog — 49my1mszmag + 105mgmyamar — 119my1masmse + 77m41mogmes
—2Tmyymyrmey + dmgmogmes + dmsamgomy 10 — 22mgameimag + 42mszameammas
—14mazamszmyr — 70mzamagmse + 126mgzamssmes — 98msamagimry + 38msamizmss
—6mgamogmoy — 6mggmgomiag + 38mazmyimag — 98magmeaniar + 126ma3mszmse
—T0maozmaames — 14maozmasmyy + 42magmaogmss — 22magmirmos + 4mazmegmio 1
+4Amyamgomasg — 2Tmygmeymyy + TTmameamse — 119mygmszsmes + 105m4magmey
—49myamssmgs + TmiaMagMoz + 3MiaMi7Mig 1 — M1aMogMii1,o — MosMgoMar
+Tmosmrimse — 21mosmezmes + 35mosms3mzy — 35mosmasmss + 21mosmasmes
—Tmosmaogmyo,1 + MosmM17My10

Generating graph:
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LW
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Iy = M40 M1 M0, 11 — SMaoMir2My 10 + 28MagMezMag — S6mM4gMmisamas + T0mygmysmyr
—56ma0mzemse + 28magmarmes — 8MygMigMizy + MagMogTMgs — M31Mg Mo, 11
+9mszimgimy 10 — 4mg1MizeMag — 28mg1MezMas + 98Mg1msamay — 154mg1masnse
+140mgz1maemes — T6mg1marmizs + 23ms1migmgs — 3mMs1MogMes + 3MaaMigy 10
—21mgaymgimag + 60maogymizamasg — 84magamezmyy + 42mgamsamise + 42mgamysmes
—84maamszemys + 60maamarmgs — 21magamigmey + 3masmogiig — 3My3mMggMag
+23m13m81m38 — 76m13m72m47 + 140m13m63m56 — 154m13m54m65 —+ 98m13m45m74
—28myzmsgmsgs — 4Mmi3MarMos + 5M13MigMig1 — MigMogMi1,o + MoaMgoMss
—8moamg1Myr + 28moamizamse — 56mosmezmegs + T0moamsanizy — 56mosmysmss
+28mpamsemgy — 87"1047"1277"110,1 + MopamigMiio

Generating graph:
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O
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N
w =
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Iss = msomoimo 11 — IMzgMmgamy 10 + 36mgemarsmag — 84msomeamas + 126msomssmay
—126m3omuemse + 84msomazrmes — 36m3gmogmmizy + 9mzgmigmes — ma3gMg 102
—M21M10,0Mo,11 + (Ma1Mg1 M1 10 — 18Ma1mgamag + 12magmizzmas + 42mo1meamay
—126mar1mssmse + 168ma1magmes — 132marmszrmey + 63marmagmss — 17ma1migmes
+2ma1mg 10mio,1 + 2miamigomi o — 17miameimag + 63miameamsg — 132miamyzmay
+168miamesmise — 126miomssmes + 42migmyemey + 12migmarmes — 18myamagmgs
+Tmiamigmio,1 — Mi2Mo10M11,0 — Mo3M10,0Ma29 + IMozMmgrmas — 36moe3meamar
+84m03m73m56 — 126m03m64m65 + 126m03m55m74 — 84m03m46m83 -+ 36m03m37m92
—9Mgzmogmio,1 + Me3Mi19gMitp

Generating graph:

11111111111 2
2 2 2 2 2 2 2 2 2 3 3 3
Isg = mogmig1mo 11 — 10magmoami 10 + 45magmgsmag — 120megmzamss + 210magmesmar

2

—126maogmisg — mi1ma,0Mmo,11 + 9Miimag, 1My 10 — 3511 MgaMag + THM11Mg3Misg
—90my1mramar + 42mi1mesmse + moamai om0 — 10mgamie,1mag + 45mpamganisg
—120m02m83m47 + 210m02m74m56 — 126m02m(235

Generating graph:
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R
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[70

—Mi30MieMMo 11 + 8Maomagmaimi 10 — 12maemagmagmmag + 8Mmszgmagmizmas
—2mM30M40Moa M7 — 16m30m§1m29 + 48m3gmz1Maammas — 32M30M31M13My7
+8m3gma1moeamse — 36m30m§2m47 + 48mgomazmizmse — 12m3emazmosmes
—16mzomismes + 8Mzomizmoammyy — MagME,Ms3 + 3Mayrmigmy 10 — 24ma1Magma;Mag
+36m91MagMasmas — 24Mo1Magmagmuar + 6maymagmoamses + 48ma1m3,mss
—144maoymaimagmar + 96maymaimismss — 24maymaimosmes + 108maym3,mse
—144ma1maomazmes + 36ma1masmoars + 48marmismzy — 24mamazmoamss
+3m21m34m92 - 3m12m4210m29 + 24miamagmaimsg — 36m12M40M2Ma7
+24myamagmazmsg — 6miamagmosmes — 48miam3 may + 144myamsimaomse
—96m9ms1mi3Mes + 24miamaimoeamzs — 108miam3ymes + 144miamaomazmay
—36m1amaamoamss — 48myamismss + 24miamazmosmes — 3maama,mag1 + mozmiymas
—8mo3Maom31May + 12mo3magmaammise — 8Mo3magmizmes + 210340474
+16m03m:231m56 — 48mp3msz1maames + 32Mm03mM311M13M7s — 8M31M31M041M83
+36m03m%2m74 — 48m03m22m13m83 -+ 12m03m22m04m92 + 16m03m%3m92
—8m03m13m04m1071 + m03mg4m11,0

Generating graph:
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—m§0m50m0,11 + 5m§0m41m1710 — 10m§0m32m29 + 10m§0m23m38 — 5m§0m14m47
+m3ymosmse + 6msomarmsoma 10 — 30mgemarmaymag + 60magmarmsamss
—60m3zgma1maozmyy + 30mazgmaimigmss — 6mazgmaimosmes — 6Mm3gMmi2Msemag
+30mzomyamaymag — 60msomiamaamyr + 60msgmiamazmse — 30msemiamiames
+6msomiamesmiza + 2mzgmozmsomss — 10msemozmaimar + 20msgmozmsamse
—20m3omoezmazmes + 10mzemezmiames — 2m3emozmosmss — 9m§1m50m29
+45m§1m41m38 — 9Om%1m32m47 + 9Om%1m23m56 — 45m%1m14m65 + 9m§1m05m74
+18maimiamsomss — 90maimigma myy + 180may miamsamse — 180maymiamazmes
+90ma1miamygmey — 18maymygamosmss — 6marmoezmsomar + 30marmozmarmse
—60ma1mozmsaames + 60ma1mozmazmey — 30maymozmigmss + 6ma1me3mesmoz
—9m%2m50m47 + 45m%2m41m56 — 90m%2m32m65 + 90m%2m23m74 — 45m%2m14m83
+9mymosmgs + 6miamogmsomse — 30miamozmaimes + 60miamozmsamay
—60m12mo3mazmsgs + 30miame3zmigmes — 6miame3mosmio, — m33m50m65 + 5mg3m4lm74
—1Om(2)3m32m83 + 1Om(2)3m23m92 — 5m33m14m1071 + m83m05m11,0
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Generating graph:
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—M0Ma9M50M0 11 + OM2oMMagMa1 My 10 — 10Magmagmszamag + 10mggmagmagmss
—5MpMagMi4Ma7 + MogMagMosMse + 4Ma0mz1Msgmy 10 — 20031141 M09
+40maomaimaamag — 40mogmszimagmyy + 20mogmazimigmse — 41ma0m31mosMes
—6magmaoamsgmag + 30mggmagamyimag — 60maogmagmaamyy + 60magmaozmazmse
—30mgomoamiames + 6MiagMmaamosmzy + 4magmigmsemas — 20mogmyzmaimar
+40maogmizmaamse — 40magmizmaozmes + 20mggmyzmigmay — 4mggmyzmosmss
—M20MoaM50M47 + dMogMosaMiss — 10mogmosmazammes + 10magmosmaszmizy
—3dMnMaM14MMg3 + MagMMoaMosMMg2 + 2m11m40m50m1,10 — 10m 11 maemiamag
+20my1myomszamag — 20my1magmagmyy + 10myymagmigmse — 2m11ma0mosmes
—8my1mg1msomag + 40miymsimarmss — 80myymsaimaamyr + 80my1mszimazmse
—40my1mgimiames + 8mi1ma1moesmzg + 12my1magmsemas — 60m1moamyimyr
+120m11maamszamse — 120my1maogmazmes + 60miymagmygmes — 12my1magmosmss
—8my1myzmsomar + 40myymizmaymse — 80my1mizmaames + 80m11my3mazmyy
—40my1miz3maames + 8miimizmosmoa + 2ma1moeamisemse — 10m11meamarmes
+20my1moamgames — 20my1moamazmgs + 10m11meamiames — 2ma1moamosmio 1
—TM2M40M50M2g + DMe2MaeMia M3g — 10meamagmzemar + 10meamagmazmise
=DM My M14Mes + Mo2M40Mos M7 + 4Me2mM31Misgmas — 20mmizy My may
+40moamzimsamse — 40moamszymaegmes + 20meamszimigmey — 4momamesms3
—6moamaogmsomar + 30moamaamaymse — 60mgamagmaames + 60mg2maoamazmzy
—30mgamaoamiamags + 6mpmasmosmes + 4meamismisemses — 20mg2m13M41 M6
+40mgpamazmagamizs — 40meamismazmgs + 20meamismiamee — 4meamizmesmio 1
—M2MoaM50Mes5 + DMe2MeaTa1 Mz — 10Meamoamizamgs + 10meampsmazmys
—dM2MaM14M10,1 + Mo2MoaMo5M11,0

Generating graph:

N
N —
N —
N —
N —
W =
U
W
W
N
N
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Iz = migomoa2 — 12mqy 1my 11 + 66myg ama 10 — 220mgsmsg + 495mggmag — 792mzsmsy
+462m2g

Generating graph:

111111111111
2 2 2 2 2 2 2 2 2 2 2 2
Iy = miymoiz — 12meomsima 11 + 30meomuaama 10 — 40meomasmag + 30meomaamas

—12m60m15m57 + 2m60m06m66 + 36m§1m2,10 — 180m51m42m39 + 240m51m33m48
—180m51m24m57 + 72m51m15m66 — 12m51m06m75 + 225771421277’148 — 600m42m33m57
+45Om42m24m66 — 180m42m15m75 + 30m42m06m84 + 400m§3m66 — 600m33m24m75
+240mg3mismss — 40mgsmogmos + 225m3,mss — 180magmizmos + 30masmosmio 2
+36m3ismig2 — 12mizmoesmar1 + migmizo

Generating graph:

N —
N —
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[N
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[NR
W =
W =
W =
W =
W =
w =
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Iy = Ms0M70Mo,12 — TMisoMerM1 11 + 21msgmsama 10 — 35Misemazmag + 35Misems3amag
—21msomasmsr + TmsgmigMes — MisoMo7Mi7s — OMg1MgeM 11 + 39M41Me1M2, 10
—105myymsamag + 175my1magmyg — 175maymszamsy + 105my masmes — 35m41m16M7s5
+oma1mormsgs + 10msamzoma 10 — 70mzemeimsg + 210msemsamag — 350msamazmsy
+350mzamasmes — 210mzamosmys + T0mzemigmss — 10msamormgz — 10mazmeygmisg
+70m23m61m4g — 210m23m52m57 + 35Om23m43m66 — 350m23m34m75 + 210m23m25m84
—T0magmigmos + 10masmormig2 + dMmiamyemmag — 35miamemsy + 105miamsames
—175m14m43m75 + 175m14m34m84 — 1O5m14m25m93 + 35m14m16m10,2
—5MyaMorMa1,1 — MosMyoMis7 + TMosMe1Mes — 21MpsMs2mrs + 35Mo51M43M84
—39Mosmsamos + 21mosmasmig2 — TmoesmieMii,1 + MosMorMi2,0

Generating graph:

N
R
N
N =
N
N
N
W
W
W
W
W
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I?G

140180 M0,12 — 8m40m71m1,11 + 28771407”627712,10 — 56m4gmis3mag + T0m4gmasmyg
—56maomasmsr + 28magmagmes — 8Magmi7rMizs + MagMogMss — 4m31meemma 11
+32m31m71m2,10 — 112m31m6gm39 + 224m31m53m48 — 280m31m44m57
+224mgimzsmes — 112mgimagmers + 32mgimrmgs — 4msimogmes + 6mgamgema 1o
—48magaymiyimag + 168maameamyg — 336maamszmsy + 420maosmysmes — 336maamasmys
+168maamigsmgs — 48maamiizmgs + 6maoamogmig 2 — 4Mmigmeomsy + 32m13Mu71Mag
—112m13m62m57 + 224m13m53m66 — 280m13m44m75 + 224m13m35m84
—112my3mosme3 + 32myzmizmig 2 — 4m13megmai 1 + MoeaMmgoMmag — 8Moa M My
+28mpameammes — 96moamszmis + T0moamaamss — 56moamssmos + 28mpamagmio2
—8m04m17m11,1 + MpaMogMi2,0

Generating graph:

Iz

N
N
O
O
O
O
O
N
W =
w =
W =
W =

M30MgoMo,12 — IMzemsg1my 11 + 36mzemrama 10 — 84mszomezmszg + 126mzemsamag
—126mszomasmsr + 84msgmagmes — 36mazomarmizs + 9mzemigmes — M30Mogg3
—3ma1mooma 11 + 27mao1mg1me 10 — 108ma1mizemag + 252m91megMag

—378m21m54m57 + 378m21m45m66 — 252m21m36m75 + 1O8m21m27m84 — 27m21m18m93
+3ma1mogmio,2 + 3MiaMgoMme 10 — 27myamgimag + 108migmizamyg — 252mamezms;
+378m12m54m66 — 378m12m45m75 + 252m12m36m84 — 108m12m27m93
+27Tmi9mgmig2 — 3Mi2MogMiiy,1 — Mo3MgoMag + IMo3megimyg — 36mozmzamsy
+84mozsmezmes — 126mozmsamizs + 126mosmasmgs — 84mosmssimgs + 36mozmarmig 2
_9m03m18m11,1 + M3MgMi2,0

Generating graph:

R
R
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N —
N —
N —
R
R
R
w =
w =
w =
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Izg = maomioomo,2 — 10magmgimy 11 + 45magmgamea 10 — 120magmrsmsg + 210mggmesniag
—252m20m55m57 + 210m20m46m66 — 120m20m37m75 + 45m20m28m84 — 1Om20m19m93
+1M20Mo,10M10,2 — 2M11Mio,0Ma11 + 20my1mgima 10 — 90my1mgamag + 240m1m0731M48
—420m11m64m57 + 504m11m55m66 — 420m11m46m75 + 240m11m37m84 — 90m11m28m93
+20mi1migmig2 — 2mii1mo 10Ma1,1 + Mo2Mio,0mMa2,10 — 10Mp2mg1msy + 45mpamigaMiag
—120m02m73m57 + 210m02m64m66 — 252m02m55m75 + 210m02m46m84
—120moamarmes + 45mgamagmig 2 — 10mgamigma1 + Me2mo,10M12,0

Generating graph:

111111111111
2 2 2 2 2 2 2 2 2 2 3 3
Irg = migmoiz — 12migmaimy 11 + 18migmasma 10 — 12migmasmag + 3miamoamas

2
+48maomsz;ma10 — 144mygmaimaamsg + 96maoms1mazmas — 24maomsimoeamsy
2 2

+108m40m22m48 — 14477140771227711377157 + 36m40m22m04m66 + 48m40m13m66
—24mgom +3 2 — 64m3 + 288m2 —192m2

40770131104 1275 T 401417084 31139 T3 12217048 M3 M13Ms57

2 2
+48m31m04m66 — 432m31m22m57 + 576m31m22m13m66 — 144m31m22m04m75
—192m31m%3m75 + 96m31m13m04mg4 — 12m31m(2)4m93 + 216m§’2m66 — 432m§2m13m75
+108m§2m04mg4 + 288m22m%3m84 — 144m22m13m04m93 + 18m22m%4m10,2 — 64m§’3m93

2 2 3
+48m13m04m1072 — 12m13m04m1171 + mMpsM12,0
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Generating graph:

I80

N
DN =
O —
O —
W =
W
L =
wW =
N
=
=
N

M30M40M501M0,12 — OM30M4eMa1 M 11 + 10m3gmagmaama 10 — 10mgemagmazmag
+5M30M40M 1448 — M3 M40 M5 Ms7 — dMmzgmazimsemy 11 + 20msemsimaima 1o
—40mszomaimsamag + 40mazomszimazmag — 20mazemszimismsy + 4m3ems31MmosMee
+6mgomaamsomma 10 — 30msgmaamaimag + 60mzgmoamaamag — 60mgemagmaoszmsy
+30m3omaamyames — 6maomaamosmirs — 4mszgmizmsomasg + 20m3gmy3ma My
—40maomizmsamsy + 40mazomazmazmes — 20m3gmazmiamzs + 4m3zemizmosmsa
+mM30MoaMs0Mag — dM30MoaMarMsy + 10mzemoamazames — 10mzemoamazmes
+51M30MaTM14Mgs — M30MaMo5Mg3 — 321 MagMs0M1, 11 + 15Ma1magmaima 1o
—30ma1maomszamsg + 30marmagmazmyg — 15ma1mygmigmsy + 3ma1magmosMee
+12maimsimsgma 10 — 60maymzimaymag + 120momsimsamuag — 120mgymisimaoszmsy
+60ma1mazimigmes — 12ma1maimosmzs — 18maymaamsomsg + 90mar magmay mag
—180ma1maamszamsy + 180ma1maogmagmes — 90ma moomygmeys + 18maymaamosmay
+12mayymizmsomag — 60maimigmaimsy + 120maymyzmaames — 120momyzmagmzs
+60ma1mizmigmes — 12ma1mizmosmgs — 3ma1moesmsomsr + 19mM21MosMa1Mes
—30ma1moamgamys + 30ma1moamaozmags — 15Ma1moamiames + 3ma1mpamosmig 2
+3miaMmagmsoma 10 — 19miamuagmaimsg + 30migmagmaamag — 30miamagmazmmsy
+15miamauemasmes — 3miamagmosMizs — 12miamsimsgmag + 60m12m311M41M48
—120miomgimaamsy + 120myamsimaegmes — 60miamaimygmes + 12myamsz mosmay
+18miamaamsgmag — 90miamasmarmsy + 180miamagmszames — 180myamagmazmzs
+90m12maamygmes — 18myamasmosmez — 12miamizmsomsy + 60mi2mi3mames
—120mi9mismazames + 120mi2mysmagmegs — 60migmizmismos + 12mqamyzmoesmig 2
+3miamosmsomes — 15myamoamamizs + 30myamosmaamgs — 30mi2mpsmazmes
+15miamoeamiamige — 3MiaMoamosmai,1 — Me3MapMs0M3g + DM3Ma0TMa1 Mg
—10mgzmaomsamsy + 10mozmagmazmes — 9Mo3MagM1aMys + Mo3MagTMos Mgy
+4mozmazimsomag — 20mozmayimaimsy + 40mogmsimaames — 40mozmsimagmes
+20mo3mz1myamey — 4mozmaimosmoz — 6mozmaamsomisy + 30mozmaozma mes
—60mo3maamszamys + 60mozmaamazmegs — 30mo3maogamigmosz + 6mo3maamosmyg 2
+4mozmizmsomes — 20mozmizmaimys + 40mozmazmaamss — 40mgzmi3magzmes
+20mo3mizmsmiyg2 — 4mogMmi3moesmai,1 — MogMoalMiseiys + DM3Moa Mg Mgy
—10mopgmoamaamos + 10me3moeamazmig 2 — SMogMoeammiaMi1,1 + Mo3MoaTMosM12,0
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Generating graph:

111111111111
2 22 2 2 3 3 3 3 4 4 4
Iss = moom2ymo 12 — 10magmsomaima 11 + 20maegmsomaama 10 — 20magmsemazmsg

+10magmisemaamag — 2maogmsemosmsy + 25m20milm2710 — 100magma1mszamsg
+100m20m41m23m48 — 50m20m41m14m57 + 10m20m41m05m66 + 100m20m§2m4g
—200m20m32m23m57 + 100m20m32m14m66 — 20m20m32m05m75 -+ 100m20m§3m6ﬁ
—100magmagmismzs + 20magmagmosmss + 25magmi mes — 10magmagmozmas
+magmismige — 2maymiyma 11 + 20maymsemaims 10 — 40mymsgmaamsg
+40my1msomazmag — 20my1msomaamsy + 4maimsomosmes — H0my1mi; msg
+200m 1 mgimaamyg — 200myymyymozmsy + 100myymg mygmes — 20mymaimosmes
—200m11m§2m57 —+ 400m11m32m23m66 — 200m11m32m14m75 + 4Om11m32m05mg4
—200m11m§3m75 + 200m11m23m14m84 — 4Om11m23m05m93 — 50m11m%4m93
+20m1myamosmige — 2maimismay 1 + moam2yma.10 — 10meamsema mag
+20moamsomaamag — 20meamsomazmsy + 10meamsgmismes — 2mo2mMiseMosMrs
+25m02m21m48 — 100mggma1maamsy + 100moamyimaozmes — 50mogmaymismes
+10m02m41m05mg4 + 100m02m§2m66 — 200m02m32m23m75 -+ 100m02m32m14m84
—20moamaamosmes + 100mgeamasmss — 100meemazmismos + 20mgamazmosmio.o
+25mgam3,;mag2 — 10meamismesmar 1 + meemismazo

Generating graph:
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Iso

m§0m60m0712 — 6m§0m51m1,11 + 15m§0m4gm2710 — 20m§0m33m39 + 15m§0m24m48
—6m3ymismsy + m3ymosmes — 6mMsoma1meemmi 11 + 36maomarms1ma, 1o
—90mgomarmaamsg + 120mszomarmasmag — 90mzemaimaogmsr + 36mzemarmismes
—6msgmar1mogmizs + 6mggmiameoma 10 — 36mgemi2ms1Mmag + 90Mszgmiamasmag
—120mzomiamszsmsz + 90mszomiamagmes — 36mzomiamismes + 6mgemiamoginga
—2m3omo3meomag + 12mzomozmsimas — 30maemoezmasmsy + 40mzemozmsasmes
—30m3omozmagamrs + 12ms3gmoezmismss — 2maemo3moges + 9m%1m60m2,10
—54m§1m51m39 + 135m§1m4gm4g — 18Om§1m33m57 + 135m§1mg4m66 — 54m§1m15m75
+9m3,mogMmss — 18Mmarmiameomsg + 108marmagmsimas — 270ma1migmagmsz
+360ma1miamssmes — 270mo1miamaogmes + 108maimiamismsy — 18maoimiamogmos
+6ma1mozmeomag — 36marmosmsimsy + 90marmezmazmes — 120ma1mozmszmes
+90ma1mozmagmss — 36ma1mosmismgs + 6maymozmogmie.e + Imiymeomas
—54m%2m51m57 + 135m%2m42m66 — 180m%2m33m75 + 135m%2m24m84 — 54m%2m15m93
+9m3ymogmio,2 — 6mizmozmeomsr + 36miamogmsimes — 90miamozmasmzs
+120m1amo3masmgs — 90mi2mozmasmoz + 36miamoe3mismige — 6mi2me3mestniy,1
+m(2)3m60m66 — 6m33m51m75 + 15m33m4gmg4 — 20m(2)3m33m93 + 15m(2)3m24m10,2
—6m3mismiy + Mg3Mosiz,0

Generating graph:
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Iy3 = M20M40Me0 0,12 — 6M0MaoMis1my 11 + 19magmagmaame 10 — 20maogmagmazmag
+15mggmiaemasmag — 6mogmagmismisy + maogMmagMmoses — 412031 Me0M 1, 11
+24magma msima 10 — 60maogmzimyamag + 80maogmaimazmag — 60mggmz masmsy
+24magmgimismes — 4maogmsimosMizs + 61MegMmaamenma 10 — 36M20Maams1 M3y
+90maomaamaamyg — 120magmagmazmsy + 90magmaamasmes — 36magmagmismzs
+6mogmaamogmss — 4mogmismegmag + 24maogmizmsimyg — 60mogmzmasmsy
+80magmizmazmes — 60mogmizmagmys + 24magmzmysmes — 4magmi3mosiigs
+M20MoaMenmmag — 6MagMosMisiMmsy + 1dmaogmosmazmes — 20magmosamszmss
+15ma0moeamaamegs — 6mMogMoami5Mgg + MagMMoaMoeTio,2 — 21011 Ma0Me0M 11
+12ma1magmisime 10 — 30mi1magmasmag + 40my1magmasmag — 30mi1magmasms,
+12my1magmismes — 2mq1magmoesMizs + 8Myimsimegma, 10 — 48my1m31ms1msg
+120myymaimyamyg — 160myymgimazmsy + 120myymszimagmes — 48myymsimysmes
+8myimaimoesmgs — 12my1maosmegmag + 72my1mogmsimag — 180my1maamyomsy
+240my1maoamazmes — 180my1maamogmes + 72my1maamismsy — 12my1maamoemgs
+8my1mizmegmag — 48myimismsimsy + 120myymyzmasmes — 160m1m13mazzmizs
+120m1mgmagmsa — 48my1mizmismos + 8Mi1misMosMio2 — 2M11MeaMeoMs7
+12myymosmsimes — 30my1mosmazmes + 40myymosmazmegs — 30my1mogmagmgs
+12my1meamismige — 2mi1moeamestin, + Moe2MMaoMeoM2,10 — 6Meamagmsimsg
+15moemgemaomag — 20meamagmasmsy + 15mgamagmaosmes — 6mogmagmismss
+moamaomoemss — 4moamzimeomag + 24moamaimsimyg — 60mogmsimagmsy
+80mgamazimazmes — 60moamizimosmirs + 24moymsimismgs — 4mgamsimoesgs
+6mp2maamegmmag — 36moamagmsimsy + 90moamogmaames — 120moamagmazmys
+90mpamaamiaamgs — 36moamaamismgs + 6moamaamesmig2 — 41Mo2Mi3Megmsy
+24moamizmsimes — 60meamizmazmys + 80mgamizmazmgs — 60mgam3magmgs
+24m02m13m15m10,2 - 4mozm1377”60677”611,1 + Mo2MoameoMes — 61M02mMeam51M75
+15moamoamasmsgs — 20mpemoamssmos + 19meamoamaamig 2 — 6mo2moeamisma 1
+M2aMpaMosTM12,0

Generating graph:
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Iy, = M20M30M70M0,12 — TM2M30Me1MM1 11 + 21mogmagmisama 10 — 35Magmagmyzmag
+35magmazomsamag — 21magmaemasmisy + TMagMmsgmieMes — M20M30Mo7M75
—3m20m21m70m1,11 + 21m20m21m61m2,10 — 63maggmamsamag + 105mogmar myzmys
—105magmarmzsmsr + 63magmarMasmes — 21magmarmigmers + 3MagMmarmormsa
+3mgomigmaoma 10 — 21maogmiameimsg + 63magmiamsemas — 105magmiamagmsy
+105mgomiamszsmes — 63magmizmasmrs + 21magmiamigmss — 3magMmiamoermes
—MogMo3M7M3g + TMagMe3Me1Mag — 21magmozmsamsy + 35magmozmazmes
—35maggmo3msamrs + 21magmoe3masmss — TMagmme3migMes + MagMMo3Mo7Mio,2
—2myimsaomyoma 11 + 14miimsaomeima 10 — 42mi1maomsamsg + 70m11M30M43Mag
=70myymgomaamsy + 42miymsomasmes — 14miymsomiemes + 2m11m3emormsy
+6mi1maimaoma 10 — 42mi1marmeimsg + 126my1marmsamag — 210mq1meormasmisy
+210my1maymasmes — 126my1maoimosmes + 42myymoimygmes — 6mymaymozmes
—6mymiamagmag + 42myymiameimag — 126myymigmsamsy + 210myymiamyzmee
—210myymaigmaamizs + 126miimiamasmgs — 42mi1miaemigmos + 6mi1miamoermig 2
+2my1mozmaonug — 14myymozmermsy + 42miymezmsames — 70m11mo3myzmys
+70my1me3magamags — 42mq1me3masmos + 14my1mesmigmio 2 — 2mi1moesmoermai 1
+mMmo2m3eMmroMa 10 — TMe2M30Me1M3g + 21meamazemsamag — 35m2maemazmsy
+35mpamsomsammes — 21meamsemmasizs + TMgaMsgMieMgs — Me2MM30M07 M3
—3meama1myomag + 21moama meimag — 63meamaimsamsy + 105moamaymazmes
—105mgama1mizames + 63mpamaimasmgs — 21meamaimiemosz + 3meamaimer M2
+3moamiamromag — 21mozmiamermsy + 63meamizmsaemes — 105moamiamyzmes
+105mpamiamaamgs — 63meamiamasgs + 2177102771127711677110,2 - 3m02m12m07m11,1
—M2Me3M70Mis7 + TMo2Me3Me1Mes — 21moamozmsamys + 35me2mozmazmsy
—35Mp2mp3mszamgs + 21moamozmasmmig2 — TMoaMozMieMiin,1 + Mo2Mo3Mo7M12,0

Generating graph:
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Iss = m3ymsomo2 — 8M3gmeima 11 + 28m3ymeama, 10 — 56m3gmssmsg + 70m3ymasmas
—56m3ymasms7 + 28M3gmagmes — 8M3gMa7Mrs + MigMesMsa — 4magmaiMsgma 11
+32m20m11m7lm2710 — 112maogmyiimeamag + 224mogmy1mszmag — 280mogmiy maamsy
+224magmiimasmes — 112mogmy1mogmes + 32mggmimairmegs — 4mogmymogiigs
+2magmoamgoma 10 — 16magmoeameimsg + 56magmoameamag — 112mogmeamssmisy
+140magmoamaames — 112mogmoamasmes + 56magmoammogmss — 16mogmoamizimgs
+2m20m02m08m1072 + 4m%1m80m2,10 — 32m%1m71m39 + 112m%1m6gm4g
—224m%1m53m57 + 280m%1m44m66 - 224m%1m35m75 + 112m%1m26mg4 — 32m%1m17m93
+4m2 mosmiga — 4M11MeameoMazy + 32my1meemzimag — 112my1meameamsy
+224my1moamszmes — 280my1mogmaames + 224myimoamasmey — 112my1moamagmos
+32my1moamarmigs — 4mi1meamosmii 1 + MiyMsoMag — 8Miymaimsy + 28miymeames
—56m32m53m75 + 7Om(2)2m44m84 — 56m32m35m93 + 28m32mg6m1072 — 8m(2)2m17m11,1
+MGymosMmiz,

Generating graph:
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