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1 Galois DFEIE

2 X ITRRROEIFRIZE , HIA 0= 7 DI IZEEIC Z DRESH s L TWni, —
7T, 3T, A XITRANBDORADE Z IS D iZ 16 HALEHTH 5. KT, 5K
SRR ORRBEET 2005 2 6.

DM DEZ, 5 RGBRAUPUH & RFRDHIC X MO RNADFAEL 2\ 2 LT,
Ruffini (1765-1822) & Abel (1802-29) D 2 ADFERZ 72 XD FRIC K > TRT Z &2
WRE 6.10. K ZHEHO0DMEE L, n>5 ET1UE, K LD n ROLHRIIRFRICL-T
[ AVRAES

COFROFBL ZHEIZ X K L72DD, Galois (1811-32) TH 5. Galois [ HFOWEE
2L D EL, RIiTBR 2% Galois DEHIC L > THa 7RO HRIE & LEHAD 7 v 7§
DEIHEE DN 1AL RIESFEAET B 2 L2 TR L 7. 2 2T, Galois DEHZ @B 3
7ol i a TRE AR, Tu TIRDOEREE T 5.

EF 16. LKA E/F IS L, Aut(E) DD Gal(E/F) %
Cal(E/F) := {0 € Auwt(E)|"a € FIZX L To(a) = a}
LEFL, EDF LoAO7E (Galois group) £\ 9. £/, f(x) € Flz] IR L, f(x) D
F LoNgffikxs BEET2LE Gal(E/F) % f(z) D F LOAOTELE V).
EEIT. E2ALET 2. Z0LE Aut(E) DFDREG IR L,
EY:={a € E|"0c € GIZNL To(a) =a}
LERL, B¢ % G OREH LIS,
EF22. B/F 25K, G = Gal(E/F) Icxt L, F = EC 2§/ L & E/F 2407
IR EWT.
Galois DFE®E. F/F # a7k, G = Gal(E/F) & L,
Sub(G@) = {H |G OEZRE Y, Lat(E/F) := {B| E/F Ok }
LB ZOLE, By Sub(G) — Lat(E/F) (H — Ef) 32HELRD, G
§: Lat(E/F) — Sub(E/F) (B~ Gal(E/B)) &y D#EHRE % 5.

ZDEZITTE T, Galois 13 FTEADWUH] & RFRTHET 2 72 0 DL A3 52 W
NS G- Z 72 ARG SCHS 6 fiiT Abel-Ruffini OEH (fird 6.10) %2, % 755 4 i T Galois D
ERR (EBR41) ZEFHL C0 3. 2 LT, 2606 5 KTNSO\ &%
B ERAPEOHBEL L T0S.
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2 Galois D fEIRE

AL D#HNTIE, Hilbert (1862-1943) %% 1892 42ttt & P\ 7o 7w 7 i, T4
ZoNTHREGICN LT, Q Eohu TIiRDA v 7D GIZFT & 7 25 RIKDH
BT 200 L) RIITOWTEELRIT) . R 7HiTI, 2 XREIEA, 3 REIEA,
ARLGHEAD Q Lou 7#HOHEEZ G2 Tw5 . FiTlk, Q Lot u 7 C,,
Dy E[FAENC 7 2 X 9 %A% 5 2, B L 7 TR D I N AR Do AR, BT
DEHEZITH>TV 5.

2.1 4RZEKXOAOT7E
W7 A RS TERD Q Lo a 7EEZ2HET 2 k252 5.

E&E29. f(z) =clr—a)(r —ag) - (. —a,) DEE,

A= H(a

i<j
LEHT S, LA f(z) € Flo] DRBIR D% D = A2 LT 5.
E&32. f(r) =2 +ar® +bx® +cx +d € Qz]) DIR%E oy, ag, a3, ay £T 5. ZDLEE,
(2.1) t = qag + aau, ty = anas + apoy, ty = agay + asag
LEE, f(r) D 3RSBESERE

r(z) = (x— t1)(x — ta)(z — t3)
LEDD.

FEIE 7.1 ([4, Theorem 1)). f(z) Z Q EBENZ ARLIARXE L, f(z) D Q LORNIIEAE
ZF Y5 %, f(x) D3XRDELTANX r(z) D Q LDRNIEAEZ B, r(x) DY
ZD&tY 5.
(1) 7(z) 2 Q EBEKID VD ¢ Q % 513, Gal(F/Q) ~
(2) r(2) B3Q LIS VD € Q %2 513, Gal(F/Q)
(3) r(z) A Q LTHMYT 374 51F, Gal(F/Q) ~

r(z)3Q ETHRZ 127Z1FH DL &, %*Ua’:te QL7 3.
(4) ff(z) =@ —te+d)(2* +ax+ (b—1t) BE BT 2% 61%, Gal(F/Q) ~ C,4
(5) f*(x) B E L3 L w513, Gal(F/Q) ~

COEFL Y, LT OMENIIHE NS,

MmE7.8. f(z):=a*+ar® +beQz] 2 Q L ALK L L, f(x) DA THEZ G &
9 5.

()VbeQ=G~V.

(2) Vb ¢ Q> /b(a® —4b) € Q = G ~ C}.

3) Vb, \/b(a? —4b) ¢ Q = G ~ D,.
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WRAT7.9. f(z) =2+ b+ cx? +br +1 € Qlz] 2 Q LB ZAZLIE, f(x) DA 0 7HE
ZGEL hi=44c+4—-42 T3 () VheQ=G~V.

2) Vh ¢ Q2 J/h(b2 —4c+8) € Q= G ~ (.
3) Vh, Jh(b? —4c+8) ¢ Q= G~ D,.

2.2 AO7EN4RKEREERBICEZZIER
B OF RS L HERN S BEEORBRE LT, A 7N Cy ERBLICKR 2 300
QLDARBEAZFERT 2 2 LB TE L
fi(x) == 2" + 2u(s® + £7)2? + PP (s* + ),
fo(w) =2 +42% — (2 +10)2® + 4o + 1,
f3(x) =2t + 122 + (13 — 22 + 4t — 2)2* + 2w + 1.
AL D ERR, LT D3 ODEHTH 5.
EHE8.1. fi(r) D Q LoR/NIREE K LT 5.
(1) Vs2+12¢ Q% 561XGal(K,/Q) ~Cy, TH 5.
(2) Ky DEL 2 RMEIE Q(Vs2 +12) TH 5.
(3) fi(z) € [ |DEE, s, tDTEDDu=4a (a: FH) %5I1F fi(z) 13Q HEEKNTH 5.

—UAl + ur/ Al
ERED.

EE8.2. fo(r) D Q LOR/NIfdfk%E Ky, £ T 5.

(1) VIE2+16 ¢ Q % 513 Gal(K,/Q) ~ C, TH 5.

(2) Ky DEE 2 %441 QW +16) TH 5.

(3) fo(z) € Z[z) D & &, t € Z\ {0, £3} % 513 folz) 13 Q LMHITH 3.
(4) Ay =12 +16 £ T3 L, fo(x) DHRIZ

—2+\/ 2:':\/A2—4 Ag —2—\/A2:|:\/A2+4\/A2
2 ' 2

EFRED.

EIE8.3. f3(z) D Q LRIk %E Ky L3 5.

(1) VE2+16 ¢ Q %513 Gal(K3/Q) ~ C, TH 5.

(2) K3 D& 2 %461 QWE +4) Th 5.

(3) fa(z) € Z[z) D & E, t € Z\ {0, 2} % 51F fs(x) 13 Q LEEHITH 5.
(4) Ag:=t2+4 92 L, fi(z) DRIZ

—12 + (thFi\/tth Agfzt\ﬁ)
(t—2)fi\/tt—2 (A3 + 2t\/A3)

EEED.
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2.3 AO7ENSR2EAEERBEICKRDZLIELR
5 RIEAUTDOWT, RDOAE 8.2 DIRAL T 5.

8 8.2 ([5, Theorem 3)). f(z) :=2° +ax +b € Q[z] B3Q LY, f(z) D Q koA a7
Bz G % D LT3, G Dy & 20ETEME, LT OSMAT (1), (2) &2k
TIETHSB.
()WGQ
(2) a, bITHRIL,
5 At
= T —6ar ) LT

Zhile TN peQ, AN£1, u#£0DPFET 5.

DfmEZ T, Aa 7R Dy LRI 24X 25225 2 LR TE . Z O
RE2BRD7-DIhBi e 7 4 Ry FEBI, V) 2 A BINZELT 5.

E&3M. I 2 =1, FK=1,Fo=F,+F, (1<n) TE&HTE. ZOHJ
ZT7AMFYFEINE S,

SEE 1. F,=Fpp— Fouy DT, Fp =0 EEFHLTHL.

EE35. BUI{L, )% Li=1,Ly=3,Lys=Ly1+L, (1<n) TEXRTS. ZOHJI
ZYahE5 v,
EHE8.4. HH M a %
L 54(2[/27171 + 3)
26(Lan-1 + 1)*F5,
EED, fi(z) =2 +ar+a &BL. F, filx) DQ LORNIEEZ K, £ T35, 20
EE, fulz) ¥ Q EBEKYZ 51X Gal(Ky/Q) ~ Ds TH 5.
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