x> +15x+ 12 DEEE AR with Mathematica 13.3
GalOngih{\on @ﬁ*%ft 2025 27 (2025F5H1Z1E) by  mixedmoss

§0. [#EfH] [RiaTT, DEEAIE, NOTE

LLUF (3 GaloisGroupProgram.nb > TKHHER T,

il 1~ ClearAll[™ %"1;
f=x"5+15x+12;

f(x)=0 MERE% x1, x2, X3, X4, X5 (a,B... REDRDYIZ x1,x2,.. ZFI BT 3). f(x) DIRIETTEY =x1+4x2 +
3x3+2x4+5x5 , vVDOR/NZIERZV[X] £T5LE

il 1= V[X_] = 2371842000 000000 + 79 290 090 000 000 X - 10 682 052 390000 X* + 850 670 100 000 Xx° -
34046 433 000 x® + 523980000 x° + 9587025 x'2 - 90000 x'* - 5370 x*© + x*°;

f OHO7E% Gal £ T3¢,
gal = {Id, 'C3, T, 'CZ, t204, 04, 'C3C74, 'CC74, t203, 03, 'C3C73,
t302, '[202, '[1202, 02, o, 'C3O, T O, tza} = <T, 0> = (s

rELo= (1, 2,3,4,5), t=(2,3,5,4)

DI C, Cs DFETETBEEE Fop (Frobenius group) EWVI6LLY,
éj\ﬁggl“j F29|> D5 > C5 > {Id}
L ¢, (3K EIEE, D, (L2@EFET

Cs= <0>, Ds=Cs+1%Cs, Fag= Ds+TDs=Cs+TCs+T>Cs+7°Cs= Cyq Cs

X BREDVICEBFERIR sols (RO ESICH B,

In[- := sols = {x1, X2, x3, x4, x5} = { (-861938718 370 242 204 295 608 211 266 295 749 515 640 000 000 -

684433253 827 819 307 591 593 725 116 638 734 918 408 000 000 v +
56453 863 409 949 377 565 172 037 271 904 795 583 245 800 000 v +
19563 002 556 282 706 292 765 646 235 752 842 691 558 840 000 v> -
7978466 780 980 478 967 648 684 319 768 154 297 604 375000 v* -
1412078 890 526 740 319 563 466 581 752 545 752725 075000 V° +
454647992 046 551 629 938 068 763 322 137 557 640 847 500 v° +
39523989667 403 257 171441 630 822 442 153 550 235500 v/ -
13776327979 571728133 852521 864 693 297 147 931250 v® + 182 204 829 309 166 623 059 648 702 064 842 417 343 750 v° -
82512 570458 629 569 770 475 904 931 084 945 494 875 v'° - 16 375 593 393 086 713 704 888 903 663 110 645 815 275 v*! +
4797 148 900 075 425 726 389 295 085 994 209 777 500 v'2 - 306 835 892 721 536 375 300 648 923 135 537 216 500 v*> +
101218 323 101 025 844 900 848 255 798 867 235 650 v'* + 2 862 937 646 806 542 762 759 958 481 564 843 970 v*° -
733123275960 863 452 231 815 446 003 913 250 v'° + 86 517 962 663 944 011 222 846 746 522 076 950 v'7 -
24177 861079 325177 445822443 717163 795 v'° + 109727114 703 154 096 983 447 147 223069 v*°) /

2041681628667 118 655 087 624 863 780 198 236 925 920 000 000,

(288962 986 598 211429 293 764452 721 718 394 637 030 000 000 -

174012 846 661039 643 819 687 509 171 589 175 686 928 000 000 Vv -
60001 378 726 542 522 459 935163 913 547 847 315 185 400 000 v* +
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19563 002 556 282 706 292 765 646 235 752 842 691 558 840 000 V> +
6580063 880 550 445 698 229 626 882 944 152 376 275 125000 v* -
1412078 890 526 740 319 563 466 581 752 545 752 725 075000 v° -
316 671295 975 123 912 024 987 067 169 784 443 651 517 500 v° +
39523989667 403 257 171441 630 822442 153550 235500 v/ +
6067999 698 672 491 109 590 008 894 958 502 641 868 750 v° + 182 204 829 309 166 623 059 648 702 064 842417 343750 V° +
96204 031481 264 240 681 635 473 494 882 788 795 875 v'° - 16 375 593 393 086 713 704 888 903 663 110 645 815 275 v** -
1239924 706 348 598 058 510 108 525 628 473 142 500 v'> - 306 835 892 721 536 375 300 648 923 135 537 216 500 v*> -
55503 894727 181 654 479 874 499 299 363 568 450 v'* + 2862 937 646 806 542 762 759 958 481 564 843970 v'° +
49098 725 383 619 996 457 776 558 599 182 750 v'® + 86517 962 663 944011 222 846 746 522076 950 v'7 +
10156 737 918 838 949 953 161614 612963 835 v** + 109727 114703 154 096 983 447 147 223 069 v*°) /

1020840 814 333 559 327 543 812 431 890 099 118 462 960 000 000,

(17 682965 821 657 195 956 640 032 738 346 434 240 000 + 3 956 628 498 066 676 567 522 910 744 266 347 000 000 v* -

322616 275 388 652 119 062 693 539 383 779437 000 v* + 11125734 870376 676 599 102 217 027 958 772500 v° +
102128776 784474 922 892 498 560 974 779 050 V¥ - 6 842 221 945 748 661 717 492 745 300 989 525 v*° -
144277 777 424 300 821 652 509 703 231 340 v'? + 609 503 629 255 743 300863 141717 310 v** +
39531224767 096 432 236 733301 402 v'° + 240 601 146 642007 769 540230179 v'*) /

63558 743 528 095 155 461 086 764 482 499 108 480000, (288 962 986 598 211429 293 764452 721718 394 637 030 000 000 +
174012 846 661039 643 819 687 509 171 589 175 686 928 000 000 Vv -
60001 378 726 542 522 459 935 163 913 547 847 315 185 400 000 v* -
19563 002 556 282 706 292 765 646 235 752 842 691 558 840 000 V> +
6580063 880 550 445 698 229 626 882 944 152 376 275 125000 v* +
1412078 890526 740 319 563 466 581 752 545 752725 075000 v° —
316 671295 975 123 912 024 987 067 169 784 443 651 517 500 v° -
39523989667 403 257 171441 630 822 442 153 550 235500 v/ +
6067999 698 672 491 109 590 008 894 958 502 641 868 750 v° - 182 204 829 309 166 623 059 648 702 064 842417 343750 V° +
96204 031481 264 240 681 635 473 494 882 788 795 875 v'° + 16 375 593 393 086 713 704 888 903 663 110 645 815 275 v** -
1239924 706 348 598 058 510 108 525 628 473 142 500 v'? + 306 835 892 721 536 375 300 648 923 135 537 216 500 v*> -
55503 894727 181 654 479 874 499 299 363 568 450 v'* - 2862 937 646 806 542 762 759 958 481 564 843970 v'° +
49098 725 383 619 996 457 776 558 599 182 750 v'°® - 86517 962 663 944011 222 846 746 522076 950 v'7 +
10156 737 918 838949 953 161 614 612963 835 v'° - 109727114 703 154 096 983 447 147 223069 v*°) /

1020840 814 333 559 327 543 812 431 890 099 118 462 960 000 000,

(-861938 718 370 242 204 295 608 211 266 295 749 515 640 000 000 +

684433253 827 819 307 591 593 725 116 638 734 918 408 000 000 v +
56453 863 409 949 377 565 172 037 271 904 795 583 245 800 000 v -
19563 002 556 282 706 292 765 646 235 752 842 691 558 840 000 v> -
7978466 780980 478 967 648 684 319 768 154 297 604 375000 v* +
1412078 890526 740 319 563 466 581 752 545 752725 075000 V° +
454647 992 046 551 629 938 068 763 322 137 557 640 847 500 v° -
39523989667 403 257 171441 630 822 442 153 550 235500 v/ -
13776327979 571728133 852521 864 693 297 147 931 250 v® - 182 204 829 309 166 623 059 648 702 064 842 417 343 750 v° -
82512 570458 629 569 770 475 904 931 084 945 494 875 v'° + 16 375 593 393 086 713 704 888 903 663 110 645 815 275 v** +
4797 148 900 075 425 726 389 295 085 994 209 777 500 v'? + 306 835 892 721 536 375 300 648 923 135 537 216 500 v** +
101218 323 101 025 844 900 848 255 798 867 235 650 v'* - 2 862 937 646 806 542 762 759 958 481 564 843 970 v'° -
733123275 960 863 452 231 815 446 003 913 250 v'® - 86 517 962 663 944 011 222 846 746 522 076 950 v'7 -
24177 861079 325177 445822443 717163 795 v*® - 109727 114703 154 096 983 447 147 223 069 v*°) /

2041681628 667 118 655 087 624 863 780 198 236 925 920 000000 } ;
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§ 1 .Lagrange 2=, r1,r2,r3,r4 D5FENDEZEKHS

1-1. Lagrange > &=

Cs {IDERTEBL, 375V J105R D EHE <3 (1D 5 FRODVED. )
ZOEE, VWV EADARR vA+A+v2+v+1 TEIDRYEE XS, (PolynomialMod).

n[-]= r@=X1+ X2+ X3 + x4 + X5 // PolynomialMod[#, V[Vv]] &;
rl =
x1+Z8x2+ £”2x3 +£”3x4 +£~4 x5 // PolynomialMod [#, {V[Vv], Cyclotomic[5, £]}] &;
r2=x1+%8"2x2+ £*4x3 +£x4 +£”3x5 // PolynomialMod[#, {V[v], Cyclotomic[5, £]}] &;
r3=x1+8"3x2+ £x3 +£"4x4 +£"2x5 // PolynomialMod[#, {V[v], Cyclotomic[5, £]}] &;
rd=x1+28"4x2+ £~3x3 +£~2x4 +Zx5 // PolynomialMod[#, {V[v], Cyclotomic[5, £]}] &;

BEBRBOBREYr0=0. FLUTOMEAKYILO.

rEoCETErL > %rl, 1TBTErI 13, 2 THTErl>r4,
RECTETER 5312, 1TBITER -1, 2 THTER2 13,
r3&oCHITEr3 57213, 1CHBITERB -4, P TEITEB 12,
40 CHETErd » (rd, 1CBITErd->12, 2 THBTE 4511,

(#1)

113 DEERZE r1or3-rd4-r2-r1] ODES(CEL, ol % rlis 5 2B r1s

S 22rlserl-rl] OESICHET.

SHILABEE G w: (>3 EddE, DBRAPROLIICHES. wdrtRUSICHEREZET.
(by w) r1>r3-r4-r2 »rl--- (by w?) rlerd, r2er3

LLE&Y, (22) R1=r1%, R2=r2>, R3 = r3°, R4 = r4° £HLL,

old R1~RAZEINEHL, I R15R35R4SR2S3R1DESCHT,

1-2. t1=R1+R4, t2=R2+R3, t3=rlr4, t4=r2r3 DEZKH 3

t1=R1+R4, t2=R2+R3, t3=rlr4, t4=r2r3 £H<. (#)&Y t1,12,t3,t4ld o P TARZE, #IC t1,12,t3, 14l
DsTAZE, IBICTICEY tlot2 B D t3otd THRN'DG, (t1+1t2), (t1 - t2)?, (t1-12)(t3-t4), (t3+t4),
(t3*t4) [FTTARET, Fyo=Dst+1Ds L5, TNBIL Fog TARZE. TIZQ(YICAD. [HEMHE T3,
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nl-1- {R1, R2, R3, R4} = {rl, r2, r3, r4}"5;
t1=R1+R4; t2 = R2+R3; t3 = rl«r4; t4 = r2 « r3;

p=1t1+t2// PolynomialMod[#, {V[v], Cyclotomic[5, £]}] &
(t1-t2)~2 // PolynomialMod [#, {V[V], Cyclotomic[5, £]1}] &
(t1-t2) (t3 -t4) // PpolynomialMod[#, {V[v], Cyclotomic[5, £]}] &
t3 +t4 // PolynomialMod [#, {V[v], Cyclotomic[5, £]}] &
q=t3*t4 // PolynomialMod [#, {V[Vv], Cyclotomic[5, £]}] &

Out[«]=

7500

Out[«]=
225000000

Out[«]=
-450000

Out[«]=

Out[«]=
-225

\225 = 15 25, EOETELY

tl-t2 = +15000
tl+t2 = 7500
(t3, t4) = (15, 715) (ESREIE)

(t1-t2) (t3-t4) <o
IS (t1, t2, t3°, t4%) =

(R1+R4, R2 +R3, R1R4, R2R3) = (11250, -3750, -759375, 759 375)
¥l (-3750, 11250, 759375, -759375) - (1)

1-3. Ry,R,,R3,R,DIEZ KB
(1) &Y, (7) LR (1) ongnh

) { R1+R4 =11250 X { R2+R3 =-3750
RLR4 =-759375 R2R3  =759375
RL+R4 =-37 R2+R3 =112
) { + 3750 . { +R3 50
RLR4 =759375 R2R3  =-759375

R1ER4, R2ERIZFRICHE D2R AR R A > THR(F(L, R1,R2,R3,R4N K F B, ZZTlESolve T—EII3K
& Rset [CANB.



In[

I:=

Out[«]=
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Rset = {$R1, $R2, $R3, $R4} /. Solve|
($R1 + $R4 == 11250 8& $R1 $R4 == - 759375 && $R2 + $R3 == - 3750 && $R2 $R3 == 759375) | |
($R1 + $R4 == - 3750 && $R1 $R4 == 759 375 && $R2 + $R3 == 11250 && $R2 $R3 == -759 375),
{$R1, $R2, $R3, $R4}] // Simplify

{{225 (25-8+/10), -75 (25+7 /10 ), 75 (-25+7 V1@ ), 225 (25+8 /10 ) },
{225 (25-8+/10), 75 (-25+7 /18, -75 (25+7 /10, 225 (25+ 8 /10 },
{-75(25+7 +/18), 225 (25-8 /18 ), 225 (25+8 /18, 75 (-25+7 /10 },
{-75(25+7 /10, 225 (25+8 /10, 225 (25-8 /10, 75 (-25+7 V10 },
{75 (-25+7 /10, 225 (25-8 /18 ), 225 (25+8 V10 ), -75 (25+7 V10 },
{75 (-25+7 /10, 225 (25+8 +/10 ), 225 (25-8 /10, -75 (25+7 10},
{225 (25+8 /10), -75 (25+7 /10, 75 (-25+7 /18, 225 (25-8 /10 },
{225 (25+8 +/10), 75 (-25+7 \/18), -75 (25+7 /18, 225 (25-8 +/10 ) } }

[0EYTE])GaloisEEGalh CsDE = (FTEFLEHE | TR, R2, R3, RANVKE ST, Gal=DsDEE(F TEMEAE T
t1=R1+R4, t2=R2+R3 W'k Fofz. ZNH'B2RAERAZAENTRLR2,R3,R4NKESE, Gal=FoDEE

(£, t1+t2=R1+R2+R3+R4, (t1 - t2)>=((R1+ R4) - (R2 + R3))? UM EH#EEtE | TIIRESHL, hhb2xA
BRERVNT, R RESE.  COFTRFEFARIMEEIRKICESEDT, COATYTRIARETLE). S5ICE5
—[a], 2RARAERNTPE R1,R2,R3,R4NKE B,
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§1’[BIfZ]. RI~RA%T AR L I 24X H T2 %L CTT R1~R4A%T K
H3

In[« ]:=

Out[«]=

Out[«]=

Out[«]=

Out[«]=

In[+ ]:=

Out[«]=

(#1,#2)&Y, R1+R2+R3+R4(=p=t1+t2), R1 R2+R1 R3+R1 R4+R2 R3+R2 R4 +R3 R4, R1 R2 R3 +R1 R2
R4 +R1 R3 R4 +R2 R3 R4, R1R2 R3 R4( = ¢°=(t3t4)°) (& 0, TCRENS Frg TAZE. #IZQ(IZA
5. [HiGEtHE T3¢,

sl=p
S2=R1R2+R1R3+R1R4+R2R3+R2R4 +R3 R4 //
PolynomialMod [#, {V[Vv], Cyclotomic[5, £]}] &
s3 = RLR2R3 + RLR2R4 + RLR3 R4 + R2ZR3 R4 // PolynomialMod[#, {V[V], Cyclotomic[5, £]}] &
s4 = q°5

7500
-42187 500
11390625 000

-576 650390625

#IZ, R1,R2,R3,R4 ZFRICIEFDARRRIL x14 - (s1) x> +(s2) x? -(s3)x+(s4)=0 £ 1B, &L
{R1,R2,R3,R4} DIE(Z

X /. Solve[x"4 -s1x”3+ s2Xx"2 -s3 X+5S4 =0, X, Quartics -» True]
{225 (25-8+/10), 75 (-25-7 \/18), 75 (-25+7 /18 ), 225 (25 +8 /10 }

ERELTPTVEDR, 4axARRE QR+2R) (CHFTRWTWEEFESDSE. ZOAEIFTH
FYLTVWTG KUBRTHERSN, FTERERANEYNND. Rl= I+ J+, {2+l 3+, P TEERS
N3~ DARBBAEILTEZHAN, BREICIEEL. (Another_F20.nb S 8)
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§2. (r1 r22+r32 r4) & (r1? r3+r2rd?) DEZXZEL r1,r2,r3,r4
DEZK &S

(R, Ry, R3, Ry) DIEIT 8¥EH BN INBIRIEF N EEOTWBELT, FLHEDIEF%(1,2,3,4)EHHTHL
1285, (1,2,3,4),(1,3,2,4),4,2,3,1),(4,3,2,1)£(2,1,4,3),(2,4,1,3),(3,1,4,2),(3,4,1,2) D8@Y 5B, IIT
r0,rl,r2,r3,r4DE FE L r0=0H'5

(x1 =1/5(r1+r2+r3+ rd)

X2 =1/5(¢ 1+ r2+ g2 13+ {r4)

(##) x3 =1/5(3r1+¢r2+*r3+(%r4)
X =1/5(C2r14 g2+ L1347 rd)

X5 =1/5(¢r1+{*r2+ 2313+ " ra)

wl=rlr22+r32 r4, w2=r1% r3+r2 ra2 H<, wletw2 [ ok ? TEHSHEWDT, Ds DEEEICAS.
SIBICwlEw2id 1IZ&T, ENZEN w2 & wl [CANEDS. 8UC wltw2 & (wl - w2)? (&
Fyo ODEEAEQ()ICAD. [HEHEE]|LT

mi-]= Wl=rl1lr222+r372r4; w2 =r1l”*2r3+r2r4”2;
wl +w2 // PolynomialMod [#, {V[v], Cyclotomic[5, £]}] &
(wl-w2)”~2 // PolynomialMod [#, {V[Vv], Cyclotomic[5, £]}] &
out[«]=
0

Out[«]=
90 000

U Twy +wy =0 DD (wy —w,) 2 =90000] —— (2)

[Ry ~Ry NETHREBOBEL, ry ~ry PETEHERELTE—MREERDRN] (FRE3) I

<R1, Rz, R3, R4) @{Ii*ﬁo)s%ﬂb\g (Pr1, Py, "3, Ig) @f'?&*ﬁﬁﬁb(Sﬁ*ﬂEiU,
ZOA (2) EWLTEOIRO A4 #ERS. (KEEKOLOENBFHEZERL V)
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il 1~ realRoot[p_] :=Sign[p] Abs[p]~ (1/5) (+EHIIILsRBRERHZIVYE+)
rset = Select[realRoot /@Rset, (al = #[1];
a2 = #[2];
a3 = #[3];
a4 = #[4];
wl = ala2”2+a3"2ad;
w2 = al~2 a3 + a2 ad"2;
N@Abs [wl + w2] < 10~ (- 8) & N@Abs [ (Wl - w2) ~2 - 99000] < 10~ (-8)) &] // Quiet
Out[«]=
(-25+8+/10)"°, -5%/° (3 (25-7 +/10)) """,
55 (3 (25+7+/18)) """, 15%/° (25 + 8 1/10 )"}, [-5%° (3 (25+7 +/10) )%,
(-25+8+/10)"°, 152/5 (25+8+/10)"%, -5%/° (3 (25 -7 ~/10) )"},
{ 52/ (3 (25-7+/10)) "%, 15%° (25 + 8 4/10 ), -15%/° (~25+ 8 /18 )""",
-5¥5 (3 (25+7+/10)) "}, {15%° (25 +8 V10)"%, -52° (3 (25+7 /10 ) )%,
-52/% (3 (25-7+/10))"%, ~15%/° (-25+ 8 \/10 )"} ]
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§3. x1,x2,x3,x4,x5 DEZ KD

N0 4 HDLEDERE {1, r2,r3,ra}e HKE,  T1I2&Y ri-r3-rd4-r2 EFBADTrl, r2,r3,r4},
{r3,r1,r4,r2}, {r4,r3,r2,r1} {r2,r4,r1,r3}, [3{x2,x3,x4 x5}DIEFEZZ 31ZF. #E>TED 4 20{r1,
r2,r3,rAlDMEFELEEEEE5X5. (ZDIENH §1D(R1,R2,R3,R4)DSHEDARFEBE21EXET, §2T%
DAD—DEBALLIFEVIZEEDN B, ) BUI{r, r2,r3,ra} e LTERBEDEERATEL, Ihhb
FHRADEE x1,x2..[LRDERITKE 3.

inf- 1= {$rl, $r2, $r3, $r4} = rset[1];
£=Cos[2Pi/5] +ISin[2Pi/5];
x1=1/5 ($r1+$r2+ $r3+ $r4) // Simplify (+ERXDBEIZLTL\S+)
X2=1/5(£"4%r1+£2"3$r2+2~2%$r3+2%rd) // Simplify
X3=1/5(E"3%r1+L2%r2+224%$r3+272%rd) // Simplify
X4=1/5(£"2%r1+2"°4$r2+2$r3+2~3%rd) // Simplify
X5=1/5(C$r1+2"2%$r2+¢& ~3$r3+2~4%rd) // Simplify

out[+]=
31/5((25-7\/5)”5+(25+7\/E)”5+(-75+24«/B)”5-(75+24«/E)”5)
N 53/5
out[+]=
1
32 53/5

31/5(-1+«/§+]11/2(5+x/§))( (75+24 +[18)"° -2 (25+7«/_)1/5(1+\/—+1«/ (5+/5 )
(25-7«/5)”5(2+2«/§+]1\/2(5+\/§)-]1\/1@(5+ 5))+
(-75+24\/E)“5(2+2«/§-j\/2(5+«/§)+j\/10(5+\/§)))

out[+]=

1 1/5 .

-~ 53/53 -1 (—1+\/§>+ 2(5+\/§>)

(-8]1(25-7\/5)”5- 2 (75+24 y10) "7 |- + 42 (5+ 45 )
(25+7+/18)"° 21 (1+ 5 \/2 5+ +/5) -\/1@(5+«/§))+
(-75+24/18)"° 21 (1+ 5 \/2 5+ 4/5) +\/1@(5+\/§)))

out[+]=

1 1/5 .

5 53/53 (-1+«/§+1 2(5+\/§))

(—8(25+7‘\/B>1/5—2(—75+24‘\/E>1/5(—1+'\/E+]'11/2(5+‘\/§>)+
(25-7«/5)”5(2+2«/E-]1\/2 (5+/5) +j\/1@(5+«/§>)+
i(75+24+/18)"° (21 (1+ 5 \/2 5+ +/5) +\/1@(5+«/§)))
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out[+]=
- 53/531/5 -1 (—1+\/§>+ 2(5+\/§>)
(—8]‘1(—75+24\/E>1/5+2(25—7\/E>1/5 i (-1+45) + z(5+\/E>)+
(75+24JE)”5(-21(1+\/§)-\/2(5+\/§) +\/1@(5+\/§))+
(25+7 ~10)"° 2]1(1+«/§)-\/2(5+«/E) +\/1@(5+\/§)))
out[+]=
1 1/5
3

— i(c145) z(5+ﬁ>)
(—8]‘1(—75+24\/E>1/5+2(25—7\/E>1/5 (_j(_1+\/§>+m)+
(75+24\/E)1/5(—211(1+\/§>—\/2(5+\/§>+\/10(5+\/§>)+
(257410 )" [25 (14 45) - 2 (54 V5] + 10 (54 45) ||

x1~x5MITUE & Nsolve CEELV-ARZ LD

m[-]:= N@{x1, x2, x3, x4, x5} // Sort
X /. NSolve[f == @, x] // Sort
Out[«]=
{-1.16886 -1.45104 1, -1.16886 + 1.45104 1,
-0.780669, 1.55919 - 1.41298 i, 1.55919 + 1.41298 i}

Out[«]=
{-1.16886 -1.45104 1, -1.16886 + 1.45104 1,

~0.780669, 1.55919 - 1.41298 i, 1.55919 + 1.41298 i}
REBYE—HLTVNS, FAURMEESZN, BEECFHELTE f (x1)=0 B'HEAHENS. (Simpli-
fyZ2[EI(E D) R E R AR ERFREE>TRLTHS.

in[-]:= X1 // TraditionalForm // Print
X2 // TraditionalForm // Print

\5/5(\5/25-7\/5 <2547 10 +\5/24\/E-75-{/75+24\/B)

53/5

1

32 53/5

%(-1+\/§+j\/2(5+\/§))(8€/75+24 10 -2\5/25+7\/E (—1+\/§+1‘1«/2(5+\/§))+
V25 -7 10 (2+2\E+j\/2 (5+/5) -j\/le (5+\E))+
24 10 - 75 (2+2\/§-]‘M/2(5+\/§)+jw/10(5+\/§)))
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§4. 12

[#/2 1] [Gal = Fpo MEE Ry, Ry, Ry, Ry [FRTEEKELD
EFRLTVEDRR, IhERYESNL.

Gal=F Mt E, EEIFIZEUL R~ Ry (BT, f=0[LEEEZ—ELNMFLBRVN, fl=x°-10
Xx*-10x3+10x2+10x+2 & 2= x5-10 x*+10x3+10x2-10x+2 [ Gal= Foo CEFEE 5 (@IFD. NIFFEE
(CEZLVWDT, RYERBETICFRLTNE R f=x° +a x*+ b x3 +c x2 + dx +e (a,b,c,dEE#, -10s
a,b,c£10, 1=d<10) TEEKIN'D Gal=Fy £22DIL 238MEH B, TM55 234E (SR FRZ1EFD, 7%
YafE I E#E A SERD.

[#/22] Ri, Ry, Ry, Ry NN RTEHOLE,

ri, ra, rs, ra 2RELTE—MRMEZEDE

AOTEN DDEED, [#E3] DELAEEFRERILICTES.

|#Z3] Ry, Ry, Ry, Ry BN ETEHKOEE, EHARSUELD
AOTEN Ds OLED, [#24] OERLRAL

D5 RFFZIICDVNTIL https: //mixedmoss . com/Mathematica/Galois [CHFELLIZELN.



