Supplementary to the paper
"Random composite: Stirred or shaken?”

by S. Gluzman, V. Mityushev, W. Nawalaniec, G. Sokal

This Supplementary contains the effective conductivity o(z) in the form of
polynomials in concentration x. The polynomials are obtained by use of the
algorithm described in [5] and [21].

1 Polynomials for Random walks

In the present section, the polynomials o(z) are constructed by means of ran-

dom walks described in the bulk of paper. The parameter ¢t = 35 corresponds

to the number of random steps. The initial location ¢ = 0 is the regular hexag-
onal array. Therefore, o(x) is the effective conductivity of the ¢th composite
obtained after t steps. The constant 30 is chosen because the critical index s
does not change for ¢ > 30.

oo(z) = 1+ 2z + 222 + 2.0152723 + 1.947152* + 2.000032° + 2.08909x° +
2.1862827 + 2.27845x% 4 2.38235z7 + 2.518642'° 4 2.695062!! + 2.90521x'2 +
3.132312'3 + 3.354412'* + 3.549692'5 + 3.7007726 + 3.797172'7 4 3.83566x'8

o1(z) = 1+ 2z + 222 + 4.225662 + 0.445942? + 1.769472° + 2.8145425 +
2.88726x" + 2.350528 + 1.75877x% 4+ 1.37973z1° + 1.25739z11 + 1.38336212 +
1.76542218 4 2.418562™ + 3.33032'° + 4.438032'6 + 5.634282'7 4 6.79312218

oa(x) = 1420+ 222+5.2829522 +0.1224924 4+1.250382° +2.473882° +2.867227 +
2.43228+1.77232741.30222104+1.1132421 1 +1.1936 7212 +1.552242134+-2.22271 214 +
3.21861x1% + 4.4934821¢ + 5.93507x'7 + 7.39212x18

o3(x) = 1+ 22 + 222 + 5.813692% + 0.04838262* + 0.9559162° + 2.15852z° +
27704827 + 2.498622% + 1.862462° + 13571820 + 1.12896z'! + 1.176192'2 +
1.50538213 + 2.15308z14 + 3.14323215 + 4.44203216 + 5.94468z'7 + 7.49789218

o4(z) = 1+ 2z + 222 + 6.20312° + 0.0004989472* + 0.7006592° + 1.94232° +
2.7401427 4 2.5772828 + 1.928352? + 1.36567x1° + 1.08147211 + 1.08129212 +



1.37226218 4 2.004982 + 3.030282'° + 4.439172'6 4 6.13418217 4 7.946432!8

os5(x) = 1+ 2z + 222 + 6.34488z3 + 0.06954412* 4 0.8247182° + 1.81642° +
2.46909z27 + 2.346772% + 1.81752° + 1.3557621°0 + 1.13586x ! + 1.17904x'2 +
1.503742'3 4+ 2.156012 + 3.170462'° + 4.521632'6 + 6.10585217 4 7.76223x18

o6(z) = 1+ 2z + 222 + 6.5438323 + 0.0138552* + 0.682232° + 1.70873z°% +
2.49908z7 + 2.467728 + 1.912792° + 1.376312'0 + 1.087312! + 1.07554x'2 +
1.3562221% + 1.98571x14 + 3.0241221° + 4.47263x16 + 6.23952217 + 8.15365218

o7(z) = 1+ 2z + 222 + 6.631062> + 0.07233712* + 0.7286372° + 1.6072125 +
2.3089527 + 2.3159328 + 1.8625x° + 1.40899z1° + 1.16606z'! + 1.17809x12 +
1.471112" 4+ 2.098552™ + 3.10972'° + 4.496612'6 + 6.166332'7 + 7.95562218

os(x) = 1+ 2z + 222 + 6.6470323 + 0.2189542* + 0.8133842° + 1.527692° +
2.1111327 4 2.1246528 + 1.761122° + 1.39623z1° + 1.21078z' + 1.25717212 +
1.57196213 + 2.208812: + 3.20978z1% + 4.55954416 + 6.16335217 + 7.8634418

og(x) = 1+ 22 + 222 + 6.8195823 + 0.0936409z* + 0.700052x° + 1.4755725 +
2.16045x7 + 2.2383428 + 1.859112° + 1.4321121° + 1.177292!! + 1.161712'2 +
1.42511218 4+ 2.03367x + 3.056432° + 4.50672216 + 6.30275217 4+ 8.27557x18

o10(x) = 1+ 2z + 22 + 6.6455723 + 0.5435842* + 0.8638212° + 1.354362° +
1.8206627 + 1.8775828 + 1.645472° + 1.39914210 + 1.28788z!! + 1.37461212 +
1.708352 13 4 2.34442™ + 3.320542'° + 4.619622'6 + 6.15156217 + 7.76852218

o11(2) = 14224222 46.713234+0.60532244-0.7882962° +1.221342° +1.708772" +
1.854228 + 1.70602z° + 1.5016521° + 1.39682z'1 + 1.4698x'2 + 1.77715z'% +
2.3752521 + 3.30368215 + 4.55203216 + 6.04043217 4 7.630582:18

o12(x) = 1+ 2z + 222 + 6.772372° + 0.6096742* + 0.768399z° + 1.17422° +
1.6566227 + 1.828812% + 1.71392° + 1.52898210 + 1.4278421 + 1.494532'2 +
1.7905213 4 2.37533x14 + 3.292272:15 4 4.53567x'6 + 6.030012'7 + 7.6389228

o13(z) = 1+ 2z + 222 + 6.667222% + 1.004252* + 0.7633562° + 1.0171625 +



1.4238527 + 1.630612% + 1.622592° + 1.5447729 + 1.51485z! + 1.61512212 +
1.916052 + 2.483762™ + 3.366182'° + 4.565312'6 4+ 6.016962'7 + 7.5960428

o14(x) = 14 22 + 222 + 6.680492% + 1.066452* + 0.7292122° + 0.96363925 +
1.3705627 + 1.5965628 + 1.617452° + 1.56772210 + 1.55983211 + 1.67434212 +
1.98058213 + 2.541652 + 3.40089z1% + 4.55692416 + 5.94644217 + 7.4501218

o15(z) = 1+ 2z + 222 + 6.600142° + 1.27329z* + 0.753972° + 0.937628z° +
1.3036527 + 1.509762% + 1.542042° + 1.52043219 4+ 1.53947x11 + 1.67136212 +
1.98593x13 4+ 2.551292 + 3.4179621° + 4.59272216 + 6.01888217 4 7.57943x18

o16(z) = 1+ 22 + 222 + 6.4314223 + 1.911272* + 0.5771342° + 0.63444325 +
0.9908262" + 1.3367728 + 1.561332% + 1.68949210 4+ 1.77631z'! + 1.8953112 +
2.13832z'3 + 2.62™ + 3.36072x'° + 4.46443' + 5.89333z'7 + 7.55657x18

o17(z) = 1+ 2z + 222 + 6.321912° + 2.25942* + 0.5020572° + 0.51066225 +
0.850653z7 + 1.2445328 + 1.554912° 4+ 1.76098210 + 1.88529411 + 1.99225212 +
2.186042'3 + 2.58273z1% + 3.2871121° + 4.37255216 + 5.85256217 + 7.65834218

o1g(x) = 1+ 2z + 222 + 6.4181523 + 1.9904z* 4 0.5897012° + 0.6293162° +
0.96304927 4+ 1.2868128 + 1.506492° + 1.64984210 + 1.762521 + 1.90637212 +
2.16627x13 + 2.63483z14 + 3.3926821° + 4.48523x16 + 5.89771x17 + 7.5437x18

o19(x) = 1+ 2z + 222 + 5.965823 + 3.34963z* + 0.24168925 + 0.1486125 +
0.37233627 4 0.8237552° + 1.379862° + 1.90747219 + 2.30387x11 + 2.54541212 +
2.71843x1% + 2.96924x1% + 3.43744215 + 4.22385216 + 5.3759217 4 6.872092:18

oo0(x) = 1+ 22 + 22% + 5.865842° + 3.601842 + 0.3001372° + 0.14942326 +
0.29659727 + 0.6165422% + 1.071442° + 1.61966210 + 2.19281x!! 4+ 2.71481212 +
3.15913z13 4 3.56291214 + 3.99152° + 4.49799z6 + 5.10219217 + 5.7876228

oo (x) = 1+ 2z + 222 + 5.894792° + 3.553632% + 0.2724972° + 0.1233342° +
0.25941727 + 0.58722228 + 1.084232° + 1.694392:0 + 2.324971! 4 2.87996212 +
3.320962% + 3.6803324 + 4.0233321% + 4.405926 4 4.85372x17 + 5.360082:18



o2(x) = 14 22 + 222 + 5.7691423 + 3.846442* + 0.3351752° + 0.13160525 +
0.21645227 4 0.4446582° + 0.8343022° + 1.40486210 + 2.1204621 + 2.8742x12 +
3.5456921 + 4.0650921 + 4.42712215 + 4.6649926 + 4.81931217 4 4.920342:18

oa3(z) = 1+ 22 + 222 + 5.725482° + 4.026722* + 0.272422° + 0.07738972° +
0.14053427 + 0.35003228 + 0.7527322° + 1.379162:10 4 2.184342 1 + 3.02038x 12 +
375311213 + 4.25802'% + 4.53921215 + 4.64398216 + 4.63783217 + 4.57351218

o24(x) = 1+ 22 4 222 + 5.7409323 + 4.02335z* + 0.2638262° + 0.070417226 +
0.12907827 + 0.33260728 + 0.7331312° + 1.36512:10 + 2.18583x!! + 3.054082'2 +
3.7997923 + 4.31503214 + 4.58474215 + 4.658022:16 4 4.60399x17 + 4.482342:18

o25(2) = 1+ 22 + 222 + 5.7192623 + 4.09008z* + 0.2691432° + 0.07406732° +
0.1333127 4+ 0.3320642% + 0.7171362° + 1.32595210 + 2.12446211 + 2.98044412 +
3.73027z13 + 4.26874x1¢ + 4.5796121° + 4.70757216 + 4.715712'7 + 4.65758z18

o6(x) = 14 2z + 222 + 5.619823 + 4.29549z* 4 0.2572762° + 0.056706125 +
0.10510527 +0.2878642° + 0.6596852° +1.26741210 +2.086162' + 2.98028212 +
3.76897x '3 + 4.32958214 + 4.63927215 + 4.747052'6 4 4.72512217 4 4.63559x '8

oor(x) = 1+ 22 4 222 + 5.6927923 + 4.16187x* + 0.2698132° + 0.068435126 +
0.12062327 +0.30666728 + 0.6776682° + 1.28059z10 4 2.09215z11 + 2.98047x12 +
37676823 + 4.32093214 4 4.64215 + 4.74272216 4 4.70853217 + 4.600342:18

o9g(x) = 1+ 2z + 222 4 5.642332% + 4.3598z* 4 0.235722° + 0.03918962° +
0.070415327 40.21698525 4 0.5529162° 4+ 1.15464210 4+2.02259211 4-3.01699212 4
3.91531213 + 4.54082z1* + 4.8365721° + 4.84953216 + 4.67319217 + 4.39914218

oa(z) = 1+ 22 + 222 + 5.624762° + 4.351162% + 0.282372° + 0.06274742° +
0.096568827 + 0.2412325 + 0.5556282° + 1.11775210 + 1.943772!1 +2.9167212 +
3.828321% + 4.49799214 + 4.85189z1% + 4.91879216 + 4.7807x17 + 4.52581218

o30(x) = 1+ 2z + 222 + 5.5785723 + 4.48064x* 4 0.239222° + 0.03743532° +
0.065742927 +0.20393428 +0.5246622° +1.1098121° +1.97018z'1 +2.97236212 +
3.89122x'3 + 4.54243x' + 4.86268x15 + 4.896152'6 + 4.73622217 4 4.47527x'8



o60(z) = 1422+ 202 +5.3704723 4 5.237382 4+ 0.1392242° 4-0.00001276962° +
0.00028307627+0.02824482840.1767842°+0.5997521041.44073z 1 +2.651 1212+
3.9372213 + 4.940921% + 5.4518921° + 5.46914416 + 5.12824x17 + 4.59881 418

oo0(z) = 1+ 2z + 222 + 5.2739923 + 5.544152% + 0.11654225 + 0.0011124726 +
0.001557727+0.00484347284-0.07706422°+0.37029820+1.0932211 +2.296582 12+
3.724372'3 + 4.960762'* + 5.699072° + 5.8698%6 + 5.590127 4 5.04689218

o190() = 14 22 4 222 4 5.147312% 4 5.83989x* 4+ 0.1035332° + 0.0079693926 +
0.014906127+0.0016494828+0.0207203x°+0.2170272°040.8381 711 +2.01072x 12+
3.52074x"'2 + 4.92289x' + 5.84182'° + 6.15088z'6 + 5.944842'7 4 5.416942'8

o150(2) = 14 22 4 222 4 5.233952% 4 5.71747x* + 0.1308192° 4 0.001773252° +
0.005246272740.000010157728+0.032038922+0.2389182194-0.85032 1 +1.9827x 12+
3.44378z13 + 4.8272221¢ + 5.78023z1° + 6.1689621% + 6.06262'7 + 5.6284718

o180(x) = 1+ 22 + 222 + 5.102862° + 5.954042% + 0.1539512° + 0.001273072° +
0.00663742z7 + 0.0007972152% + 0.01505092° + 0.169971210 + 0.699434211 +
1.76272'2 + 3.221682 + 4.69119z'* + 5.7942215 + 6.350262'¢ + 6.388z17 +
6.05378218

o910(z) = 14 2 4 222 4 5.117362° 4 5.945812* + 0.1199072° 4 0.007183932° +
0.0186978z7+0.00698192:840.005789842°+0.1460252194-0.682789x 1 +1.783552 12+

3.28818x '3 + 4.77751x' + 5.85708x'5 + 6.353472'6 + 6.31565217 4 5.90964 '8

o210(7) = 1+ 2z + 222 + 5.058742> + 6.090112* + 0.131342° + 0.005662372° +
0.018171427+0.0099988828+0.00122527+0.100984204+0.5589261 1 +1.57891 212+
3.0597x' + 4.61599z'* + 5.84009z'° + 6.51478z'6 + 6.643862'7 + 6.36494'8

ooro(x) = 1+ 2z + 222 + 5.0587423 + 6.09011z* + 0.131342° + 0.005662372° +
0.018171427 + 0.009998882% + 0.001225z° + 0.1009842(10) + 0.5589262:(11) +
1.578912(12) + 3.05972(13) + 4.615992(14) + 5.84009z(15) + 6.51478z(16) +
6.643862(17) 4 6.364942'8

o300(z) = 1+ 27 + 222 + 5.1305723 + 5.9969z + 0.12404225 + 0.006369172° +



0.01719982740.007990722:3+0.0023323322+0.1087842°+0.573752 1 +1.60082x 12+
3.08862x ' + 4.64661x' + 5.86027x'° + 6.510692'6 + 6.6064627 4 6.29273x'8

2 Polynomial for Shaking model

The polynomial below is constructed by means of the shaken model introduced
in [23], where each inclusion can randomly change its position within a small
cell.

Oshaken(T) = 1+ 22 + 222 + 2.5049623 + 1.347942* + 2.286692° + 2.78469x5 +
2.66817x7 4 2.3134128 + 1.994532% + 1.82074x10 + 1.82006z'! + 1.99754x12 +
2.34983z13 + 2.859362'4 + 3.4867621° + 4.17211216 + 4.84582217 + 5.44337x18

3 Polynomial for the regular hexagonal array

The polynomial presented in this section is constructed by the exact formula for
the effective conductivity [5]. The difference between the polynomials o¢(z) from
Sec.1 and below demonstrates precision of the general approximate algorithm.
oo(x) = 1+ 22 +222 + 223 + 224+ 225 + 225 +2.1508427 +-2.301692° +2.452532% +
2.603382'0 4 2.75422211 +2.90507x'2 + 3.06744x"3 4 3.24119z'4 + 3.42632x'° 4
3.62283x16 4+ 3.83071217 4+ 4.04997x'® + 4.441422"° + 4.8459922° + 5.26454x2! 4

5.6979222% + 6.146992% + 6.61261224 4 7.135042° + 7.70007226



