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in[20]:= ClearAll["  %"];
flx_] = x*5 +15x + 12;
vars = {a, B, ¥, 6, €};
vs = Permutations[vars].{1, 4, 3, 2, 5}; (xR (X) [CERLPHRELEIIIEEZS+)
coef = CoefficientList[f[x], x] // Reverse // Drop[#, 1] &;
{s1, s2, s3, s4, s5} = Table[SymmetricPolynomial[i, vars], {i, 1, 5}];
contents =
{s1 + coef[1], s2 - coef[[2], s3 + coef[3], s4 - coef[4], s5 + coef[5], v-vs[1]};
GroebnerBasis [contents, {a, B, ¥, 6, €, V}][1];
Factor [%]
V[x_] = (Listee%) [1] /. {v » x}
Out[37]=
(2371842000000 000 + 79 290 690 000 000 v* - 16 682 852 390 000 v* + 850 670 100 000 V° -
34046433000 v° + 523980000 v'° + 9587025 v'? - 99000 v'* - 5370 v'° + v?9)

(1422044100000 000 + 138189 240 600 000 v - 294 575 454 600 000 v -

23777 355600000 v + 11 860 604 010000 v* + 2551937 400000 v° + 579 177 000 000 v° -
152842140000 v’ - 15318423000 v® - 4634010000 v° + 275985000 v'° +
104328000 v'' + 16220025 v'* + 486000 v'* + 45000 v'* - 43200 v'° - 3570 v'® + v¥°)

(1422044100000 000 - 138189 240 000 000 v - 294 575 454600 000 v +
23777 355600000 v> + 11 860604 0810000 v* - 2551937400000 v° + 579 177 000 000 v° +
152842140000 v’ - 15318423000 v + 4634010000 v° + 275985000 v'° -

104328000 v'' + 16220025 v'* - 486000 v'* + 45000 v'* + 43200 v'° - 3570 v'® + v¥°)

(936 697 219 200 000 + 176 684 490 008 000 V> + 12 060 920 256 000 v* + 595 866 500 000 v° -
13627305000 v° - 446400000 v'° + 6152625 v'* + 450000 v'* - 1050 v'° + v*°)

(65456 160600000 - 157 162 680 000 600 Vv + 85 979 394 006 000 v* + 9195 022 800000 v’ +
972810810000 v* + 2375001 000 000 v° + 570 337 200000 v° + 31251420000 v’ +
54667197000 v® - 417150000 v° + 782775000 v'° — 47 304 000 v'! +
1406025 v'? - 2430000 v** - 225000 v'* - 14400 v'° + 30 v'® + v*°)

(65456 160600000 + 157 162 680 000 600 Vv + 85 979 394 006 000 v* - 9195 022 800000 v’ +
972810810000 v* - 2375001 000 000 v° + 570 337 200000 v° — 31251420000 v’ +
54667197 000 v® + 417150000 v° + 782775000 v'° + 47 304 000 v'! +
1406025 v'? + 2430000 v** - 225000 v'* + 14400 v'° + 30 v'® + v*°)

Out[38]=

2371842000000 000 + 79 290 090 000 000 x> - 10 682 052 390 000 X* + 850 670 100 000 x° —
34046433000 x® + 523980000 x'° + 9587025 x'2 - 99000 x'* - 5370 x*° + x*°
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Step2 . f (X)DEEZ[RIATTVEERT

In[39]:=

GroebnerBasis [contents, {a, vV}, {B, ¥, 6, €}] // PolynomialMod[Last[#], V[V]] &;
a'=a/.Solve[% == 0, a] [1] // Collect[#, V] &;

GroebnerBasis [contents, {3, v}, {a, ¥, 6, €}] // PolynomialMod [Last[#], V[Vv]] &;
B'=B/.Solve[% =0, B]1[1] // Collect[#, V] &;

GroebnerBasis [contents, {y, v}, {a, B, 6, €}] // PolynomialMod [Last[#], V[V]] &;
Yy' =y /.Solve[% == 0, y][1] // Collect[#, v] &;

GroebnerBasis [contents, {6, v}, {a, B, ¥, €}] // PolynomialMod [Last[#], V[Vv]] &;
6'=6/.5Solve[% =0, 6§][1] // Collect[#, V] &;

GroebnerBasis [contents, {e, v}, {a, B, ¥, 6}] // PolynomialMod[Last[#], V[V]] &;
€' =€ /.Solve[% == 0, e][1] // Collect[#, V] &;

{a'y ceeeenee }
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Out[49]=
599617 885723795951453660719638739843 26187 375796901 565181 802637171588565003 v

- +

{ 1420320024 394856731980705723752816 204 78117601341717 120258938 814 806 404 891 220
1106404 820 614 946 076 307 742 486 406 650 823 v2 21087 184 232 616 205 636 146 300 862 062 737 347 >

+

40013672398551 260668 140952 869404 135 200 2200751981920319336747752407 817 227 436000
42981639224137 260431777 423 944 878 945 711 v*

10998958 268913 770532458 585124 741808683776
2091968 726 706 281 954 908 839 380 374 141 855 889 v°

+

3024713523951 286896426110909 303997 388038 400
1836961584 026471 232073005104 331868919761 v°

+
8249218701685 327899343938843556356512832000

8783108814 978501593 653695 738 320478566719 v’

453707 028592693034463916 636 395 599 608 205 760 000
22264772492237136377 943469 680312399431 v8

+

3299687480674131159737575537 422542 605132 800
129567 878619851 820 842 416 854 8091 665 719 v°

1451862491496617710284 533236465918 746258432
6667 682461303399 577412194 337 865450141 v'°

164984374033 706 557 986 878 776 871 127 130 256 640 000
218341 245241156 182731852048 841475277 537 v

+

27222421715561 582 067 834 998 183 735 976 492 345 600 000
58 147 259 394 853 645 168 355091 951 444 967 v'?

24747 656105055983 698031816 530669069 538 496 000
204557 261814357 583533 765 948 757 024 811 v13

+

1361121085778079103 391749909 186798 824617 280000
20448146 081 015 322 202 191 566 828 053 987 v

+

412460935084 266 394967196942 177 817 825 641 600 0600
95431254 893 551425425 331 949 385494799 v1°

68056 054 288903 955169 587 495459 339941 230 864 000 000
2203225472459 394 296 714 697 057 863 v1°

+

6135782505 385781082 156 648 726 612 166 001 280 000
14300489696 519671 276 503 594 466 459 v’

337468037796 217959518 615 679 963 669 130 070 400 000
146 532491 389 849560 277 711 780 104 023 v18

+

12373828052527991 849015908 265 334534 769 248 000 000
109727114703 154 096 983 447 147 223 069 v*°

2041681628667118655@87624863780198236925920000000, }
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Step 3 . V(x)DEEZJR IR TTVTEERT

niso= Vs /. {asa'y, BB, ¥y ', 656",e>e'} // Simplify; (»vsDEFEEVTERT )
PolynomialMod [V [#], V[V]] & /@%;
Position[%, @] // Flatten
vset =vs[[%] /. {a»a', BB, ¥y>¥',6>6"',e»€"} // Collect[#, V] &;
vset // Short
Out[52]=

(1, 11, 14, 24, 3e, 34, 37, 45, 51, 56, 65, 70, 76, 84, 87, 91, 97, 107, 110, 120}

Out[54]//Short=
{v, «<18>>, -v}

Step4 . GaloisE¥Z& K3

in[55= sols = {a', B'y, ¥', 6", €"};
Table[
perm = sols /. {vset[1] -» vset[ill} // PolynomialMod[#, V[Vv]] &;
Table[FirstPosition[Simplify[perm - sols[k] {1, 1, 1, 1, 1}], 01111, {k, 1, 5}1 //
Flatten, {i, 1, Length[vset]}];
MatrixForm[%]

Out[57]//MatrixForm=

12
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LRADT7ROKR. RAOESHLETERORICES.

Gal={/d, (2,4,5,3), (2,3,5,4), (2,5)(3,4), (1,2)(3,5), (1,5,4,3,2),
(1,3,4,2),(1,4,5,2), (1,2,4,3), (1,3)(4,5), (1,4,2,5,3), (1,5,2,3), (1,2,5,4),
(1,5,3,4), (1,4)(2,3), (1,3,5,2,4), (1,2,3,4,5), (1,4,3,5), (1,3,2,5), (1,5)(2,4)}

ZZTo=(1,2,3,4,5),1=(2,3,4,5) B, o°= t*=ldFH5
Gal={id, T, 1, 1%, 1 0%, o', * ot 1 0t 12 03, 03, P od, P 0?1 02, TP 02, 0%, 0,1 o,T 0,1
gl=<t,0> = C4Cs
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FZQZ D5+'CD5=C5+IC5+'EZC5+'C3C5: C4C5
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