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1. REFEDER, IROERE

FCoIc, BREFOMaz B0 L TE <. HEH RISOWT, L EMHIN A RxR — R,

(a,b) = a+b, ROFEE EMENBHE (a,0) — ab BPENGNTHT, RD 4 DDOFEMNT

RCHINDEE, RZB EPEDTH D, HL, a, b, c 1Z R DIEEDOILTH 5.

R1. R IFMEICBI L Cr[#afEThH 2. (BAoIddE 0 TRT)

R2. FEOMEAEA] : (ab)c = a(be).

R3. A DITELER] : a(b+ ¢) = ab+ ac, (b+ c)a = ba+ ca.

R4. FEICBIY 2 PALLDAE « MIEDMAIL 0 L3R 25H2%I0 1€ R PMAEL T, R
DEBDIL 2 I LTl =0l =2 DWz3IN5.

BE R DI SIC, ROFEMEBi 72T EF RIF AR LIEN2DTHO

R5. FEDEL] - ab = ba

EELL B, 20 0 N Db TERICET A0 2RFO & X fHA v g, Al

BiL, FERTFZ2F -0 E E B LI, S o125 A & & K LIFIEN S, fED

T, RIFEERTH H 5.

EEL2. BRVLOBET ~NODER o R—T 72 2054

H1l. fEED a,be RIZXL, ¢o(a+b) = ¢(a) + ¢(b),

H2. fEED a,be RITKNL, ¢(ab) = p(a)p(b)

iz EE o IFEMERM Ewidnnsg. H2 XD ¢o(1)2 — (1) =0 W2, R 2 TH

X, 0(1) =1 %7130 TH5S. (RL T omk:BEOHEEIEZFLLS 0,1 THOTHZ. )

EE1.3. B R OETROWIIES T C R1X 2 DDA

I1. acl,bel %6l a+bel,

I12. acl,zeR%5Xzacl

I 729 L E, R D ideal EMEIENLS. R @ ideal P 23,

P. TEDa,bc RIZNL, abe P < acP £/l3bec P

Zii7z 9 & E Pl £ ideal E\IINS. 72, RD R E¥7% % ideal M IZDOWT, M ZHE

IZE& T ideal 25 R ICPR 2 £ &, M 13 1K ideal TH 5 & W iFn 3.

Ml 1.4. BEERIM o: R—T D% Ker(p) ={acR| p(a)=0} ¥ R D ideal TH 5 Z & Z/RH.
B R L ideal T 12T, JMEICEET 2 RIARE R/T IZHARLRIEE T, W#IRICK 2
ZELBRTEAR. 51

inRl 1.5. FJHER R O ideal [ 753 ideal TH % 7 OITIIFIREL R/I D3 TH 5 Z L D3
A3 TH Y, I DK ideal TH 2 72 DITIZFIA %Rﬂﬁ%ﬁ%% EDPREYITTHS.

SERE PR a e RICSH L, a DIET 2 R/I DB a+1 % a LFEHLSZLITT 3.
a#0 < adgl < aR+1=R (- 1FHK ideal 25
— af+g=1%,%% fER, gel BHIE
= af=1,%% fcR/I b2 < o FFEICHL Tz o
L5505 THS. Wi 1.6 £ T 5. O
f1.6. @ndE 1.5 OHi%2 A X
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2. BRAME, EDILK

A CETR L 728RIC, 2D note 2R ZEL T, FRCHI S 2WIRD ORI AL T2, b
L, FEAHRIC B T 285603 FEATHR & BHEE L) Rl JE R a0 D3R B 7 & 213 A &
RO, XA19 3. (BROBGADFEMET, HICEEFERDRBIENHROBAELEDTH D)

L OWSES KB L OEETHRICEDTHEEE, K2 L DOEOHE VS 20
EE,LDOETIZK OMEEFEDHENITLTHH 5.

Bl21. K, K% LD2ODE3EETSE KINKy, bIETHS Z & 2RE.

2.2, & L OWIE M & M 2HICET L ORNOTIIEPGFET 5 2 L 2R,
—fIC L DRSS S 2E0TRANDTIITESBAET 5 Z & 2/, (Hint : 2.1 Zflis. )

E&23. KV LOWIETHLGE LOK ERT. ZoOBRZ K »oltE L %
K OWKREEWS. LOM DK Zii7cdhd M z2 L & KO (235K L/K D)
R s R L DMK K OIERIETH B 2 &%, DBMHRICIER L/K LT, 2ok
E, L 1E K Lo vector 222 & A2, ZDRIG dimg L % L/K O IERREL & W
O [L:K] TET. FHEROIEK L/K 1I2BWT, Z2OHAKKE (L K] < oo TH?
LE L/K AR THEEENS. [L:K]=1,2F) L=K®DLt& L/K %
JELELeS | NRAERS

EE24. o, €L (i=1,2,3 ), 32LE {o]i=1,23,---} &GN ekz
{aj|i=1,2,---} TEBRINZE L s K %2 L OWakE L, K DTXRTOILE LN
{a;} THEEINIMZ K(ag,ae,--+) TEL, KIZ o, a0, - Z%I LTRONLEKL
WSS RFIC L= K(a1, a9, -+ ,ap) DG, L% K EAERAER ZEE WS HikC, K 0T
RTOILEB LD {ay, -+, a,} ZEOCRDDERVBIFET S, e K & {o, -+, o} THE
RS NTBREWD, Klag, e, -+ ,a,] TEY.

f2.5. a2t K LOBRZHADORTH 2 L &, K(a) = Kla] £k 5.

—fZIZIE K(a) D Kl[a] THH, =BT 5 L3RR, £ 12DT0a ITXDT L=K(a)
L3 L&, L% KO HHHAKR (HIER) &vé.

EEM&E

2.6. R(vV2)=R, R(i))=C TH?2 I L%EZR¥.

2.7. QvV2)NQ(V3)=Q TH % Z L &mRE.

2.8. CHIZEWVT, Qa)#Qla] £%% acC % 1 2% k.

2.9. XOkoMOEERREZHEBZAM L THRAE L. HL ¢ ZEEHAT % = —1.
(1) Q, Q(v2), Q(V3), Q(W6), Q(V2,V3).

2.10. Q(v2,V3)=Q(a) %% o % 1 2kd k.

2) BIBARBEE TR A P, — ROk L CRRICERTE 3.

2
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3. BH

EE3.1. K QLR 2EOoEHAIE 1 TERI N3 Ez2EE. ZOEKEIEEDR
Wik Th s, 2o & FABP ik HiE v

T, ERoEEE R TAS. 1 2 m BANT ml =0 &%22kEL, m 12Dk
BEANDIEREBET S, ZOLE m ZEEHTHD, b %R, EEOEE m £ 0 12O
Tml#£0ThHs. FHEE ZOKE m BEETRVET S, m=mme & REDET UL,
mil-mel=ml=0%0D ml=0F%Eml=02%,%2TmOERNMECFIETS. ©2
I m IEBTHD. CORRIC, BEHpIZOoWTpl=0 £ 428548 B K OB p TH
5800, ml=0= m=0,%5850 KA KDEKIZI0OTHILVS I, KK
D% char K EFHL. B8 p OFMEIE p Lk Z/pZ ERBITH 2. F 7850 DERK
B {mllm € Z) @ B 1fihZe 63, ZU3EEEKE Q LB TH L. EARNKD
FhzGtr o, FEOE K I L K DS EOIER D K IE N5 HE—DFREIC
fh7e & 2o, PLEZROEBICE EDTEL.

TE3.2. (1) EAAERS, HHEEK Q £7 1 p 7ok 2/pZ (p WER) ICAMTH .
(2) {EEOHIEEEEIE D E.
(3) B p > 0 OISR Z/pZ &34, B 0 OkIZEE Q % &,

B3.3. KZhtL chawaK=p>0¢&,9%. a,bc KIZDWTXERYE.
(1) pa=0.
(2) neZITNL,a#0 222 na=0 = pln.
(3) N Z2IABMETEEE (a+b)?" =a?" + 0",

¢
(4)

PN t
4 N%;Eﬁ%&ﬁ&j—%kg a1,~~,at€K0C’)b3"C (Z(J,Z) :Z(ZipN.
=1

i=1

HEMHE
3.4. 3K F3 =7Z/3Z LORDEIEAIPRITH 5 2 & 2R+,
(1) z2+1 (2) 2*+2+2

3.5. FIREE Fslz)/(22+1) XA TH 2 2R, T, TNFERTIERNI L Z2RE
3.6. B 5 OFERTHRWIERDOH%Z 1 DZIT L.

3.7. paridroid T
? factor(Mod(x"27-x%,3))
EANLTHE ZOFiRDPSLNE I E2IBRE.

3 ZOEH S DERHRBEHERBIOBRE R DG E0 L.

VBN T2 F e oHERO 2 &

O Z DR EGURNDOED Z L. MU R OMEORESZERIIDTOMEY. 5 ¢ (a € R
0#£be R) D&k SICBIF ¢ ~ @ % abf —a'b=0 TED 2 & ZHIFFAMBRKICRD, Zhic k208l
SNBEM S/~ FA &+ & = abebad Faa — a0 Bl THhEAL, ¢ LaeREM-HTLILTR
i S/~ DEFBUCD. S/~ % R D Fifk LIF5
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4. WL 2D Dfl

Bilih & EBH 9 2 i, A2 N2 720 DB 2B 553, Z OHNCHRARRO 2§ 5.
WRE4.1. K 2SO L ~D 11 %2 8FEBIIHHNTH 3.

B COMEFRB O ZE NS (1.4 Z). (KD ideal 1 {0} TH 20, S L IXZDAhE
HKTH 206, COMFAMDIKIE {0} TRIFIUTZR S . O

miE4.2. KROHRKIEK L/K 350, BROMERT 0. L - L T, EDac K IZDWTH
pla)=a %250 FARTHZ. Nz L O K EOHCHER LS (5 9 iz 2iH) |

SEEH o X 4.1 1 X D BARNICHSTTH 205, L 13 K EOHRKIG vector 227 DT, #F
RECATHARRRIC, ZNUIEFTLH 5. O

L=Ka)DEtZE LD K FLOHCFRY o 13 a DEBIG pla) ZITTEE 5. HI~NT a,
be K DEZE pla+ba)=pla)+ pb)pla) =a+bp(a), p(a?) = p(a)? FLe s L, —M
I, fEED K(a) DIGIE K OILEREET S a O ZHATRIN, 21z f(o) EHETIE

p(f(a)) = f(p(a)
TH21r6TH5. UETIOKLEHARED, {290l z2iBN3.

4.3, IR C/RICBALT, C o R EoACRFE, AL,
BHERT o 0 C = C T pls PMHEFHRTHELDE2TRXTROTHL. 1 = p(—1) =
p(2) = p(i)2 TH D25, (i) = i, pla+ bi) = a + bi.

Bla.4. QG)/Q. ¢: Q) —» C ZEMERMT 1~ 1 22bDLE L. TDLEE pn) =
o(1+14+--4+1)=np(l)=n T,0=p0) =p(1+(=1)) =1+¢(-1) b, p(-1) = —1.
ZDEE i) =¢p(=1)=—1 &b (i) = +i.

Bl4a5. Q(v2)/Q I0b p(vV2)? =2 THEDS pla+bvV2) =a+by/2 D 2 D7,

fla6. Q(V2, w)/Q, HL w="E/2
@((\75))3 = (30(\?/5) ) =¢(2) =2 T%%?ﬁ’%, o(V2) 1F 2° =2 DIRTH 5. FFRIZ p(w)
Z 22 +2+1=0DFETHS. £DOT

1) e(V2)=V2, pw) =w (2) e(V2)=+v2, pw)=u’
) ¢(V2)=V2w, ¢w)=w 4) ©(V2)=7V2w, ¢w)=uw?
(5) @(V2)=V2u ¢w) =w (6) ¢(V2)=V2u ¢w)=uw?

)
D 6HMDIRENED, TN TRTPEBICHEHABICADTH S Z kz‘) g0 5%
(&I IE 12,14 (4) TREND). 22T [Q(V2,w) : Q] =6 THB I LICHEY L.

Bla.7. Q(v2)/Q.
10 4625, ORI ESTRISMIZE D R, 22T [Q(Y2) : Q=3 Th2
Z LIS K.
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Bla.8. VE a=v6+3vV2+2V3+2V6 EEE (REWIFIE), &

L=Q(a)
ZHENDL, CTNIEHBAE Q & a 28T C DHTHED I b/ bDD I L THSE. OF
D, a LEBEOEHEIZOWT, AJRERIR D OVUHER Z TR Mo iz Db DT
H5. L DODEHERGLODPETTHRS. HINE
L>a®>=6+3vV2+2V3+2V6
ThHsL,B=0>-6 B LE,

=5 a3 viel,

12
y=a- P a e
2
(5—521_254) =84 4V3 €L,

_ B%-54\2
(8 1;‘1) 82\/§GL,

@zﬁeb

UED»S LoQ(W2,V3) bdrsd. 22T QW2,V3) I3 V2 & V3 E2&LR/AND (C D)
WAtk Th 5.k L, Q(V2,v3), Q(V2), Q(V3), Q DIICIZR DK DB T EBIRDSH 5.
Iz E T, S TREIEN AR IZ DWW T

FO EDTITHBENED T@fzk%:AU Q) = Q(a) = Q) = Q(a3)
WX,
Qp = «,
ar = V6 —3v2+2v3-2V6, e
a2=\/6+3\/§—2\/§—2\/€, / \
as = V6 —3v2 - 23+ 26 Q(v2) Q(v3) Q(V6)
EELLEE (06 TRTOWRBHNIZE), \ /
8 D DEG

oL — L
fla) — f(£)
FENSACFARTH S, 221 f(2) 1F 2 DHEBRHOEEOEHALRT. £o; 1T E
Ny o OFHATRIIEING. EE, aa; =V6, aay = (1+ \/5)\/6, aas =3vV2+ 23
THEH, V2, V3, V6 1 a DEHATHE05TH 3.
M4.9. LDOFLFDTT, Q) =Q(1) =Q(ar) =Q(az) THDBILzmE.

f4.10. LD {£a;]i=0, -+, 3} 1ZHEK f(z) = 2% — 2425 + 1082* — 1442% + 36 = 0
DWTHB 2 L2RE. Fiz, i‘f“ijﬁ[ Q) : Q(vV2,v3)] =2 % k.
(Hint : paridroid Zff0 f(z) ZF#NK. HL, REIIFTTE2RHITE LA I L. )
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Bl4.11. 2 DHOBNIERKIZOWTDOHD. Z/5Z % Fs LWEHLT 2. WE a®+a+1=0
%5 anBENDL ZOREHITH o 1d Fs OFICIEFEELEY (E1rD LX) 262D a
ZHLOWEELT, a D F; LOSHAD LK

Fsla] = {a+ba+ca’|a, b, c € F5}
ELZT 9D, iUk, BARICKRIEOMANTH T, HHERXDO2E Fy(a) L —HT 2, 2F D

Fsla] = Fs(a)
THDHIEBROKICL Thh 5. fI~E
2430 (2430)(1420° + 30'%)(1 4 20*° + 30™?)
1+2a+3a2  (1+2a+3a2)(1+2a5 + 3a19)(1 + 2025 + 3a50)
202 + 3 9
= =a" +4.

2
I Tatbi DHEEBIZ a—bi (D 12F1F) THBERIZ, 1+2a+3a? DI 2314205 +3a1°
E1+205 4300 THD. 21U, Fs(a) DHCHET
]F5(Oé) — ]F5(Oé)
X 329HOT, ZNEF N,

ar—a, ar—a’, ar—a®

DOEED, TNDITIEF RV 6TH S.

FORMEIZRDERICLTCHTES. 22+ +1 & 1+20 4322 LT F; En%
HADOHBREZITSE, 4 +2+ 1)+ 20+ 2)(1 +22 +32%) = 1 2605, WA
(2a+2)(14+2a+3a%) =1TdHD,

24 3«
1+ 2a + 302
FEE4.12. Db Ba Rl E RCELD, EoflizonT b H AR EERBEIRD G %
HELT, BT ZEBRTINS Y. 2O EE2HE L TEWLTAL WL,

E B M

4.13. LORBEDHIREIC X 2RO 2 HBE X

414, AT BP0 Fs(a) K00 T e o 12 & DEE 2 5RBHDAMTS Y, %
fla) €Fs(a) 2 f(a)’ ICHETHEHRTH S Z L z2rt.

4.15. paridroid TRDRA AN ZEL TH K. MDD 5 0.

? a=Mod(a,a~3+a+1)

7 Mod(a~125,5)

= (24 3a)(2a +2) = 6% + 10a + 4 = o* + 4.

6 22T, BRTEEHMAEEALZEEZBOHLUTHRL Y, T2 = -1 L2280 3FEBOHICIZEE
L., ZITIOREMEZL D HILOE 2ENT, a+bi (a,b€R) BR5BOHDEEEZERE LTS,
BRBUC OO TOMARHRIZ 2 = —1 DOMIMC BARICER T 2, ORRICEAIND. 72, ZOk%E THiL
WHL E VSO DRI D S, HEBEEA L Gauss FIEFICEHRICZNEZEALTHS.
L2L, 22 TREKRTOPDHTa ZEATS.

N %¥, a+ba (a, b€ Fs) DEEKTEOOPIEFETE 2.

8 MUABIER L/K £ o€ LI22WT, a ERAUBHNSERORE o 0EETH 2 L. 9.3 BIH.

NRKED 5.4(2) T a'® =a ZRT.
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5. RBKILK

E&ES5.1. MRL/KIZBWTac LB K LOHELHK f(2) A0 DIRTHZ L E ol
K EfRETHD L, ) THRVEZIZHEEN TH2 EwEns. £/ L OFHE
DILH K EREMNTH S L &, L/K ZREIHAR TH 5 L vidnsg. K OEEDIGa 1F
r—a DRTHED6, bbAHA K ERENTH 5.

B5.2. M3 L/KOFEETS. M/K, L/M 13 bICHRXIEKE L, {ag, -+, am}
Z M DK LEORE {1, ., 2 LD M EOHEKETE. ZOLE {0b]1<i<
m, 1<j<I} 3L DK LOHEKRTHS. Fic L/K bERXILRTH D,

(5.3) [L:K]|=][L:M]M: K]
IR NED. TNHD T EZ2RE.

Bl5.4. (1) [Q(V2,9):Q(¥2)] =2, [Q(V2):Q] =3, [Q(v2,i):Q] =6.

(2) BIRAEDHRXIEKIZOWT. BRMEDITD 6 7% 262 GIRMAE LS. K % char K = p
HBAHEREETS. 2T K :F)=n&39UE |K|=p" TH5 Y. THRE¥ 1 (R
13.6) THALRRIZ, 0 UADICD 20§ LR K> 3678 pr — 1 OXKFEIFETH 5. /6D T
0A£ac K %ol a?" =1 ThHs. ZOILEHDL K DIEEDIIE o =a %7,
fit>T K/F, 3RBIERTH 5.

—HIZ, IER L/K, a € L, 8 XVOAEI x IZDOWTEHR
p: Kzl — L f(z) =~ f(a)

ZEND, THUIBRMERM TH 5. £/ Kerp # {0} DEZFR o FREBIITHD, Kerp =
{0} DEEIF o FEBENTHZ. ZOVRINDRPUICE VT D, 24 DitFEHAIF

Klo] =Ime = {f(a) [ f(z) € Klz]},

K(a) = {f(a)/g(a)| f(x), g(x) € K[z], g(a) # 0}
L%, K(a) ¥ Klo] OFE Y TH 2. Imp = Ka] IFHEIRTH 206 (RDOHIER),
Ker ¢ 133 ideal TH %23, K[z] (& HIH ideal B! 22 DT, (0) D ideal 13MHK ideal
Thsb. 202 Kerp = {0} F7IIBERLIEN p(x) € K[z] IZXDTKerp = (p(2)) (ideal
DEE) LD Thb. LB L
(1) Kero = {0} D& &, K[a] ~ K[z], K(a) ~ K(z) TH %1%
(2) Kerp = (p(x)) # {0} D& &, Kla] ~ K[z]/(p(x)) T, (p(x)) 13K ideal TdH 5.

M56. iR L/K BT, el z K MUBINAZIGEL T, o Z2IRET 2 K LS
KGFEDY 1 TH HLHAM D) LREDRBIEAD D% p(x) LT 5. RERHE.
(1) p(z) B—EBWIZEE 5.
(2) p(z) 1T K EBEITH 5.
(3) f(x) € K[z], f(a) =0 = p(2)|f(2).
W) JLE {vy,- v} & 1D E0UR, K DIGIE—RENIC a1vy + -+ + anvp (a1, - ap €F) EFT 206,
W Klo] 2&TRAADEO Z L.
12) § RCD ideal H3HIH ideal TdH 2 M2 HEHR D .

13) 305 ~ I3iFE 2B E L CRABTH 2 2 &2 TERT 3.
1) R AR B 1 TH 5% A% monic &Y.

(5.5)
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E&S5.7. 5.6 DFHERX%E irr (o, K,2) TEL Y, a ® K LD RSN LS.

EE58. K L/K & ac LIZOWTRIBED LD,

(1) a2 K Ef#H — K(a) = K|al.

(2) ad K EEIT deg itr (o, K,2) =n < [K(a): K]=n. 512, 2O
DNV LThBEE, {1,a,a% - ,a" } IE K(a) D K LORKTH 5.

(3) aP K Ef# — K(a)/K ZRBEVHIEK.

GEEA (1) @ (=) EED f(z) € K[z] IZ2WT, f(a) #0 DEE 1/f(a) € K|a] ZRYE
WX irr (o, K, 2) = p(z) LFEZ, degplx) =n £ K. fla) #0 % 6I1X, px) DEEFITE
&Y, fx)g(z) + h(z)p(x) =1, g(z), h(z) € K[z] L5 g(x), h(z) BFET S, TD
EE fla)gla) =1 ¢,%5. (1) D (<) ae K Z6WHPLDT a¢dK L35, ZOLE
1/a = f(a) (f(z) € K[z]) £FHPNSED, af(a)—1=0,zf(x)—1€ Klz] THH o 13\
BTH 5.

2) D (=) bL {1l a - ,a" '} O K FOBEBERBEETE o 1F n—1 XA
TOZEADRE 206, REICKT 5. —J7, TERDLIEN g(a) € K[a] I22WT, g(z)
D irr (o, K,2) ICX2FREn—1 XRATH 2965, g(a) 13 {1, a, -, a" '} D1 XHEE
THEITS. 2T, {l,a,--,a" '} IF K(a) D K LORKEZZLL, [K(a): K]=n TH
5. (2)D (<) {l,a,--, a1} 2 K(a) D K LOMEEZZRT. EE o+ 1 HOES
{La, -, a"} IZ 1 REETHE05, a ld n RUTFOLERDORTH 5. Z D/NRE
T monic Z%HRD irr (o, K, z) Iz 5w L, L EFUERTHDOERED g(a) € K(a)
{1, o -, a0t} (d=degirr(a,K,z)) D K LD 1 XfEHGTET206THS. 2D
EE[K(a):K)l=d th3056,d=n THRIFNUIZR S K.

(3) D («) WS, (3) D (=) ad K EREINT, deg irr (o, K,2) =n % 561F, [K(a) :
Kl=n<Ths. £oT MLED e K(a) lowT, 1,8 - 5" 13 K E1XEETHS.
EOoTBIF K LOLZHADIRTH D> TRENTH 5. O

FDEENPSBBICROEENPESNS.

EE5.9. f(r) € Klz],deg f(z) >0 ETHUL, f(x) =0 DRZALC LD 1 2B K
DILKEDFHAET 5.

8EER p(z) 2 f(z) D 1 2ORIRT L THUL, L = Kz]/(p(z)) 3ETHSE. K>a £ Z
NZ2ECRERE a+ (pl2)) ZA—FHLTK CL £EANTEV. a=xa+ (p(x) EEFIE
pla) =0, 62T fla)=0TdH 5. O
B15.10. LK 2% — 2 € Qo] BEEKITH Y, WIS 2 + (2% — 2)Q[z] = V2 I XD
Qlz]/(z* - 2) = Q(V2).
IR Q(V2w) EXE 2 + (2° — 2)Q[z] — V2w Ik D
Qlz]/(z® — 2) ~ Q(V2w).
Q(V2wW?) IZDWTHHEL. L2L, bbAAQNW2) #Q(V2w) HEThH 3.

15) jrr 1% irreducible (BE%) 22ol6NTH S.
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BIRE5.11. ARXIEKITRBUNIERTH 5.
SRR L/K EHEBRKIEKE L, [L: K]=n t¥ &k ZDEEac LITHLT, nt1DJE
{1,a,a0%, - 0"} 3B K E1XEETHS. 2D L IREDEL n DEER f(x) B3HD
Tfla)=0ThHar I Litfhhow. 2T L DOITIFTRT K MEITH 3. O

K DIWKRE L DIT ay, -+, ap, 1IZHFLT

K[Oéla"' 70471] = {f(Oélv"' 7an)’f(x17"' axn) € K[.ﬁlj’l,"' >$n]}

ThHY, ZORHK%Z Koy, ,a,) EBFLDTHD%. ZHUE LAD oy, -+, ap, ZETIR
ND K DIKIETH 5.
M5.12. IERKL/K IZBWVWT, ap, -+, ap € L BITRT K ERENZ 51 Koy, ,a,] =
K(ag, -, a,) £85I EZ2RE.

EIE5.13. 5K L/K I22WTRD 2 DIFAETH 5.
(1) L/K 3HBXIEKRTH 5.
(2) L=K(ay, - ,a,) EHITIT, K el id K EEIITH 5.

ZEER (1)=(2). W%, ay, - -, a, 2 K LD vector 2% E LT L OHEEEH L. ZDL &
L=K(aj, ,a,) THRINEES RV, 212, & o; 13511 £ K EVEBINTH 5.
(K (g, 0;): K(ag, -+ 0;1)] <oo THDB. KCK(ay)C---C Koy, ,a,1) CL 7%
DG % E~NUL 5.2 XD
[L:K|=[K(ag, - ,a,): K(ag, - ,an_1)] - [K(a1, ) : K(a)][K(aq) : K] < o0
£ 5. O
513 OB/ GBICRDZ EBOD 5.
BIRE 5.14. KD¥| K ¢ M Cc L ICEWT L/M, M/K 2HICREWIERTHIUEL L/K b
REAIERTH 5.
§EB ce L LTUS, 0"+ a0 P+ +a, =0 %D a, e M BHDH. TDLEE ald
N =K(ay, - ,a,) EREBUNT, £ a; 13 K EREIITH 206 [N: K] <00 TH 5.
> T [N(a): K]=[N(a): N][N: K] <o £%D, ald K ERETH 5. O
BIRE5.15. LK L/K I2B8WT K BN Z L omwoeftz M 30U, M 128 TH
5. > CT K BN Z 2 Lo, 72, B, fildE 7z K ERENTH 5.
SEBA o, Be M ETHUL, 513 XD K(a,p) EREW, 62T axp, afe M, £/ 340
%o afteM RS, O

Fo M %72 Ko LIZETARENEG LS.
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= 8 &

5.16. XDZRNZB VT, IR C/K &6 a € CIZOWTirr (o, K, ) 3R X.
(1) K=Q, a =12

K =Q, a—exp(%).
) K=Q\5), a=exp(F).
5.17. 515 DEtH Db ET, L DILT M EOREMWZICIE M OIGICRS 2 & 2Ry,

(Hint : € L 13 M ERBEY ER K. irr (o, M, 2) DFREZ K IS L 7RI2owT, 5.14 Z2HHE &)

5.18. F, 218 p OFE L L. ZHK 2°+1 € Fylz] PRI TH 2701213 p=3mod 4
ThHHIEPREFTTHSL. TNERAAT X,

5.19. XRDILKKE %KD XK.

(1) [C:R]

(2) [Q(f) Q]
3) [Q(V2,v3):Q]
4) [Q(WV2+v3):Q]

5.20. KOIK L/K 230, M ZzZoHfEkie k. ae L ¥ K MBI TH S L€ K.
CDLE [Ma): M]<[K(a): K] THH I LZRE.

5.21. ROILK L/K &R My, My 3% D> T[M;: K| =my, [My: K] =my,
ged(my,my) =1 E¥ K. ZDOLEE MNMy,=K TH5IEERY.

5.22. ROIEKRK L/K 235D, o, 8L ¥k [K(a): K]=m,[K(B): K]=n,
ged(m,n) =1 %61F, [K(o,8) : K] =mn TH 5 Z & z2RE.

5.23. ROHRXIEK L/K 26D RIZFLDORDK %L, L OEEICEHL TRTH
2 8k ZOEE RIFMEATH S Z LAY, (Hint: (511 & 58(1) 2k, )

(2) K=0Q, a—\/—_3
3) K=Q, =V3+ V5.
(4) K=Q, a_w.

(5) K=Q(V2), a=V2

(6)

(

10
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6. BRI

EEG6.1. K L/K BHY, oy, -+, a, € L £EFT5. 0 THEWERED f(x1,-,1,) €
Klzy, 2, WX LT fag, - ,a,) #0 THDEE, oy, -+, a, (& K L AARBEYITHS, T
HBHEVD, ) ThVEEZAREBHE TH D & vs.

EE6.2. FD61T,n=10tE acld K EMRBWITHTE WS LI, K Ll
MThH2ZLERMLTHD. T ay, -, o, € LK EREINITHNITH D Z 13, Bk

o Kl wn] — Klag, - o], f(on, o zn) — flan, - an)
DERFARTH L L LHAETHS. ZDEE K(ay, -, ap) (E ABEEEBIE K(2y,--- ,2,) I
FRCdH 2.

EEG6.3. L DETES S ITHL T, ZOMEEOHIRBOEAD K BRI TH %
LE,SIF K BB, TH B Evidind. S c L MBI 2 0EADH B
AL bDTHEEE, SId L/K OBl TH2EwiEns.

M6.4. 5K L/KIZBWT, ay, -+, o € L 1Z K EREUNICHITHL ETH. ZDLEE,
KD ExRE

(1) i, - ap, 808 K FREWNHEE = Koy, o, B8)/K(an, -, ) D3REI.
(2) {oa, -+ ,a,} D3 L/K OfME: «— L/K(a, -, ) 23MEUH.

Vector 2212 & 1T 2 HLJE & [FIRRIC, HBIEIC DO WTROEMDIIR D VL.

EE6.5. 6K L/K DMERERKZ 61X, L/ K I3HABREOITH) S 7 288 HZ L | 2 DIuofH
BITHEBEREORNHTICL 6T ETHS. Zofifie L/K O BBRE &, trans.deg L
THRT.

SEEA L = K(ay, - ,a) &L, {ay,-,a,} DWIEET K ERBUNICHZ 2 S DD )
L, LOMBEPRKRESDE (MELRSIFZOEFEZMIEAT) {ag,--+,0,} LXK,
M=K(a, - ,0.) EBFIX, 64 (1) KVEED a; 13 M BT L = K(ays1, -, an)
TH506, L/K BREWTHS. 62T {o, - ,a,} ZHBIETHY, L/K IZERFED
T 6 7% HEBEE 2 FFO 2 L bk,

ST, LORMT, {B1,- B} & L/ K DIFROBYBIEEL T5. CDEE L/K(B, -+, Bs)
EREN D OHERERZDT, K FREMNZH % By, Ba €LICED, L =K(By,- -+, B,
Bost, fn) EFITE. TNH6DTEDG s<r THAHI LzRETIFI . HHEICX 55
HZFTSDT, s>r ERET S, ZDLE, {o;} DFEFZELIOT AT, LT, &
t=1,- - r+1 I LT, LK, = KBy, -, feet, o,y ap) D EICREITH S 2 & K
W LKy =K(B, - ,8) BITfRENTH 2 2 LEx2iEHT 2. 2o {81, , B}
DY L/K OBBIETHZ I EICHET 0 0EHPETT5. ST, £ t=11X20 T
ST D 2D, RiIT L iF K, RITRENTHZ LIRETS. 3 1Z L OIuTHH05H
K, BFItfREMTHD, 0 THROZIEKX f(2) = cor™ + g™+ + e € Ky[z]) DMFEL T
F(B) =045, 22T, BUDERBD IR 2L EITX D 7 By, -, Biy ay, -+,
a, DEHATH L ELTH REITED, By, -+, B BREEITHLTH 2025, f(z) D
REDOHRIT oy, -+, DI BDALED 1 DDFERRICHN L TE RS RV, FEEMT

11
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BT 2z op &L, f(B) =0 DEAZ ap IZOWTE EDNL, K K,y DInzfREct

REBHITH 2. K, C Ki(ay) THBH»5 K 13 Ky FIZfRETH 5. > TaimED

RED»S, L 1F Ky ETORETH S Z Ehboork. O

BIRE6.6. ADF] K ¢ M C LIZEWT L/M DREMIEKRZ 513

trans.deg L = trans.deg g M D3 D 2D, HL, M/K 3ERAERE T 5.

SEER {ay, - ,a,} 2 M/K OBIE L, N = K(ay, -+ ,a,) &T3UX, M/N 13RBHY

ERTH 5 (6.4(2)). £>T L/N FRBUNIEKRT, 6.4(2) &0 {ar, -+ ,a,} 13 L/K DRk

HTH 5. O
6.5 DAL B, KD Db 5.

BlRE6.7. L=K(ay, - ,q,) Ttransdeg gL =n %513 {ar, -+ ,a,} 13 K BARBIICHE

ST, ZNW A L/K OB TH 5.

SEER 6.5 DREHDRANIRN L 7RI, {ay, -+, ) DETEAGT K BB b D)3

H5. D)L, TLOMWBRKRG D D% (Fm52MHTENT) {ar,- o0} ETHUL, Th

X L/K OB TH L. XOTUREICED r=n L% 5. O

= &

6.8. ¢ K LB THIUL, EEDOEE n >0 ICHL [K(E): K(E")]=nTbHsI L
2.
6.9. Ak ERETLLIZDOWT, K =k(t°), L =k(t) &2 X.
(1) [L: K] Fw Lo,
(2 a=t?+t+1 8. Kla)=L THsI Lzt
(3) t & t° & a OFIHMKXTHMAEMIZET.
(Hint: £ 25 8= a—1 & 5 TEEIULE . 18, 82, 85, 65 OIS 1 1 KIFEE~L. )
6.10. MR 7 13 Q MBI TH 2 2 EBHSNTH 5. trans.dego Q(m + /7) 1T
DI
6.11. L % B Q[z,y]/(z* +y* — 1) DEFEE T 5. trans.deggL 13V D £, AR
L/Q oz 1 fHke k.

12
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7. GHEIF

iRtk BE/K 2B \WT, L 22 0Wlik, S % E OFfaEs
ET5LE L OmaREEL S OEREDILOFIHADIET E
EKXN2ZILEOLKIE B/L DRk TH B, g L(S) TET. |
LS) & L & S%&H EORNOEIETH 2. iz M » /LM\
E/K OoHED L Z1Z L(M)=M(L) £ %% 2z LM L
D EBAE EMEAT LM £721& ML T8Y. £k ML/M \
ZIK L/K O M ~D (£721%, M/K 12X %) Fib B EFEER.

EREOER L/K L ZDEREOFE B LM/M <BIL, 4A
RKICBIT2ME P28 L/K TlilzINThiUL, LM/M THED > & & WH P 13RS
FFICEOTRENS Lvs. ZORENE L L TROEE LD D 5.

BIRE7.1. FRDIEKICET 2RXROWHEIFF S BIFIC K> TR 5.
(1) RBUNIER, (i) ABRAERL, (i) BRXIEK,  (iv) B
SEEA AR L/K OFiS B ML/M %#5E~%.
(i) L/K MBI TH B L8 Xk ac ML =M(L) &

fOn, - 5 7m)

o= ——"", fﬂgGM[$lv"'7xn]a 72€L
g(’Vh"' 7771)

ERINTHS. ZOEEac My, -, THED, Ky 1k K EREWTH 206 M
ETHREM, 2T 513 12X D My, 9)/M ERBUNTH D, o1& M BB,
(ii) L/K YHERAER, 2F0 L = K(ay, -+ ,0,) LEFHTTHDLEEL ZDEE ML =
M(L) = M(ay,-+ ,ap) THB25 ML/M bHREK.

(iii) L/ K WARIIEKTHIUE, 511 ICK DMRBIVIER TS H 5. K DiE<, 513 26 K
FRENR o (1<j<n) ICEDTL=K(, ,ap) EHIFTHS. ZOEZ (i) &
BRIC ML =M(ay, - ,0) EFTT, & o 1Z M ETORBNTH 226, B 5.13 1Tk
D ML/M IZERXIERTH 5.

(iv) (i) DFEHT n =1 DEHZENIUL, ELICHOD 5. O

= &

7.2. RIZEIT3 2 200Gk zZ RO L. £/, Z0E8ED Q FoHEE Q Lo
KRB RD X

(1) Q(v2) & Q(V3) (2) Q(V2) & Q(V3)
(3) Q(V2) & Q(V2i) (4) Q(v2) & Q(V2+V3)

7.3. BKDIK L/K 23D, oy, -+ am, B1, -+, bn €L THBETEH. K(ag, -+ ,am) &
K(B1, -, fm) DEEIZ K (o, -,y B1, -+, Bm) ThH BT & 2@ K.

7.4. fREWIER L/K D 2 DOEDHSE My, My T, HEOCEERIR % <, [Mi M, :
M) < [My: K] THY, [M{My : My] = [My : Myn M) £&5H%EFX i
[MiMy : My] < [My: MyN My 750122507 K. (Hint - 8F13 MM, = Q(V2,w) £
My, My 2%~k ) (165 (1) W)

13
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8. AW

ZDHITIE, Wb DERICBIT 24 DELEZ T 2 DOIER 2 RBHIPATL & WX 2 R D
EZAENT 5.

BIRES.1. & 2 12O\ T, ROFEMHIZAMCFEETH %

(1) f(x) [z], deg f >0 51X, 2 1% f(zx) DRZALLEH 1 26T,
(2) f(x) (7], deg f >0 %51, f(z) 1T 2z] T1 XROWEICHHET 5.
(3) Qz] DMERIZHNIZTRT 1 KAF I ERTH 5.

(4) 2 DFEHERIZ Q2 DIAHTIZFAE L 72\,

BEEA (1)=(2). degf ICPHT 2JmNETAL ICREHIS N 5.

(2)=(3). HH.

(3)=(4). L/ ZREUNIERER XK. ae L ET4S irr (o, 2,2) 1F 1 XX THS. DT
aeNTHY, L=027ThH5.

(4)=(1). 5.9 &0 f(z) DR o ZETIRPEETS. ZD 1 2% L/ THUE L D 2(«).
W22 2(a)/2 SRBIHERTH 228 RELD ae ) =02 k3. O

EES.2. K 281 DEMZEW-ToI1X, 2 1 FARBWEHE TH D Eniginns.

8.3, (1) EELA C IIRBUNEAKRTH 2 (RECEDIEAEH).

2) Q={aecClalx Q LB} (c C) IRBUNEAKTH % (5.14 % {H.5).

3 7 = 3.14159265 - - - % Napier D% e = 2.7182818284590--- 2 £'1F Q ITJB I %\ 2
ERHISNTZD, QS CThHD (810 &I N\,

e
e

EFEB8.4. K /K W5

(1) 2/K 1FREIEK,

(2) 2 FAEIPA A

ZEDBICHZTEE, 213 K O RBIWEHE TH S & idns.

FI8.5. L/K DRBUNE 51 L oRBMMELE K OfRBINHETSH 2 2 & 25,
DU T AU aDfAE L, & 2R TO—EHEZRT.

EE 8.6. (E.Steinitz) EEOMEK K Ik L K ORBUNEAGNHFET .

ZNE K LoboWwa%HADWEZIRML T TELNLRRDEBEET L L WSEI LT
HBD3, M, 2RO TEHZRIELEIOEATY L. ZOFEHOIHD I E 7,
RDZEZRRT.

WRES.7. LHABR K[z IKBWT, ¥ 1 D EOSHRO2%%E Kz £RT. K Of%
BIIERT, FEED f(z) € K[z]* 822 THLED 1 DREROBEL L DVEFET 5.
BB % f(z) € Kz]* TEICKTE X; ZHEL, 2060 XTF04athk% S L35 . 5 =

{X;|f(z) € Klz]*}. £7c S OBFREOITLICEAT 2 K LoZHEAD2MK%EZ K9] £#<.
K[S] IZb B AATHBITH 5. K[S] IKBWT {f(X))|f € K[a]*} THERINS ideal %

14
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I'E55 KIS| 21 a2 ZENRDIRICLTARING. wE K[S] =1 THs LT,

(8.8) L=g1- i(Xp) + -+ gn - ful(Xy)

DR ILD. g1, -, g KRN D EBOMEBIZERTH 205, H2 NeN IOV, Zh
S5IETRT K[Xp, -, Xy, Xpy] OILELTEV. ET, 59 &0 fi(x) DRD 1D
oy ZEUIEK L /K DHEET S, 3502 folz) DIRD 12 oy ZELIK Ly/Ly 3% 5.
DITFERRICL THRDIERIN K C Ly C Ly C -+ C L, =L %F~%. ZOLE LIZIN5
{fi(x), -, ful2)} DBOREK {0, - ,a,} ZHT. 2T (8.8) I

Xp=ay, -, Xy, =ay, Xy =--=X;,=0

RERAZTHE 1 =0 ERDFETHS. XOTK[S]| 21 THS. ZHUtkh I 25
& K[S] DK ideal BHEFET 2. 2D 1 D% J L€ X, Ex = K[S]/J ¥kThHH, AR
I K C B EHRBES. X; 2EORRE X, +J 2 X; TRY. [ OEEDIS, FED
fEKE ITRNLT f(X;)=0 %506, Ex ITEDOFMEZIHT. O

REEA (8.6 @) LTRLZMIC K[S] 21 THEH6, 1 2&0 K[S] DMK ideal J H3%
5. Es=KI[S]|/J 3K T, Ex DK £E~NTI. 0E X; 2E0CHERB X, +J 2 X, &
R [ DEEPSERED fe Ko ITHLT f(X;)=0 %D, Ex/K ¥ (8.7) IZH5
RTHS. K=K L L, (87) Ok’ Ex # 1 DHOT By = K; L8, KIZHLT
fIolFHiEz K TN L TITO, Ex, 21822, 20 % B, £ 8. UTRAMKICFHE 217
O Kiy1 = Ex, LRd€R, ol
K=KyCK CKyC---

RO G. SOED TS K /K FRBIHERTH D, fEED h(z) € Kif2]* 1& Ky T
PLEDL 1IODORZRD. 2 =U2 K, 13 K DIEKRT, 0 € 21352 K, IZ&EN, K;/K 13
BINHERTH 2000 QK \IRBIHERTH 2. 7% h(z) = coa” +era” - +c, € Qz]
TEADETHIUE, HD mIZOWT K, 1, TRTD ¢ (0<i <7r) Z2&E. hx) € K, [z]*
THED0 hz) 1F Ky WIZ, 2FED 2 NI, A ED 1 OR2RD. 20T 2 1A%
Atk TH 2 Z Losboo7. 2% 213 K ORBEMHETH 5. O

B8.9. 2 13E K Z2EUREMHKLEL, K %2 K D 2 IZBT3RENE 20 Es L
T, K 13 K ORBWEHETH 3. ZORRIC, f K 2&0REMVEAERDIH X, Znic
HFEns K oOfRBNEAEIZ—EBNICEE 5.

=Y M RE

8.10. Q AL L THHERETH 2 Z L 2. (Hint: £LHER f(2) = apr"+a12" '+ +a, €
Zz) (ag > 1) I L n+ag+|ar| + -+ |an] ZENT, Thzd LI Q Dz~ IUL L. )

8.11. CIIIEMHEATHZ I L2RL, QS C 2R,

8.12. [Q:Q] =00 TH2Z L%/AY. (Hint: Eisenstein DEFIMEHEEH 20, < 65 THR
BOE OIS IERDH 2 2 L 2R, )

15
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9. #AEDOLEORE

K ok L ~OBRMERT ¢ K — L, a— a” IZ2WT, ZO% Kero 13 K ORRK ideal

Tharho K HHTHSD {0} TH5. HiZO%H, 2F V&8 {0} DL E 0 AW T

HdEVIEIND. BEDOHE, 2F0 o WHHTEREWE E, Kero= {0} TH O, o ITHHT

Hb. EOT K IZEOE Imo C L ICHEEITH 5. ZOUERBIOB T EE
K?={a°laec K}

EEIPND. ZDLE o2 K26 LOHEADORB L Wi, R Imo =L DEEldo:

KSLEFEOCT K26 LADOEADEE &0,

K D220k L/K &£ I'/K OOAM o : L 5 L' 28 K D{ITLEAZLICT
2LE HIL idy : K5 K DIBEICEDTHZEE, o 13 K LOFEE TH B Ewvis.
HAD K EOFA b ARICERINS.

BLOPOHE~NORR o LS L% LOHAEE LW, FXRKL/K ICHLTK
oMo LS L%ZL O K FOACHT v I 3EROGHZEHE L L CTHE
Y. ZnEFnz

Auwt L, AwL/K

EEWT, FnEi L o HEFARE, K FoHOFRBEE &R
B ¢ K S5 K 1ZHRICZEA DB O [

Klz] = K'[z] Zai s Z a;’z"
i=0 i=0
Wik NS, TNz UGS o TERLT f(z) € Klz] DB% fo(r) TET. Ho NI,
p(x) 2 Kz] DFERIZHN % 61X, po(2) 1F K'[z] ODBRIZIHATH D, ZDHHR D 7D,

f19.1. ROMIZENL.

(1) char F=p>0 &8k Q6 FAD ((7%F F 25 Q ~0) BRERMEGRIE, T
TORE 0 F (£ 0€Q) KETHDEIITHS I L ERE,

(2) Q(W2) DHCREE/KIE 2 >EFEET 2. 216 & alde k.

(3) Q(v2) DHCFMEGHRIFESEGERL v & E2RE.

(4) Q(V2) »5 C DFADRMERIZ 3 DL THFET 5. 2h o Z2itde X,

BIRE9.2. 0: K O K' o LEE L. WE L= K(a) 1& K[z] DFFIZ IR p(z) DR

aZ KIZHMUZEEL, L= K'() & po(x) DR o 2 K ISIRIML7:kE$5. Znl

FoDWRG: LSL Takxd ITETOSDONEET 2.

B o Kz] & K'[z] 226 BARICERERE 5 : K(z]/(p(z)) = K'[z]/(p° (z)) PR 5.

ZHido: K35 K OIRT 2+ (p(z) — =+ (p7(x))

LBOTHS. T, Kla]/(p(x)) = K'[z]/(p"(x))
71 K]/ (p(x)) 5 K(a), =+ (p(x) = a ; |- |~
K[l /(07 (2) S K'(o), @+ (07 (@) e of K(a) —— K'(a)

zhZFn K LoRE K EoRETH 5.

CDEE p=7or!: Kla)— K'(d) IZKDEHLDTH 5 O

16
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9.3, & K ERBUNL 270 o, o/ ITHL T, RD 2 DDOEMFEFEETH 5 2 L 2R+,
(1) irr (o, K, ) = irr (o, K, ).
(2) K LORM o : K(a) 5 K(d) Ta’=d L2 5D0H 5.

93 DEkEMEZSD 2T o, o/ 13 K ETHE THL Lwignns. T, REMWEAED
—EEEFRDEHDORRISARS 5.

EE94. K, K #Zh 2tk K, K' OfREMWEAEE L, 0 K 5 K 3RO HEBTH
XL Z0EEIRARG: KS K ICIESINS. K2 K © 2 DOREMEA
THOMMS K EERTH 2.

SfBl K/K O L &, L2»6 K OF~DHM p: L - K THDT, 0 DIIETH %
bODI (L, p) D&k%E L TR, L ILHFZRDIRICANS :
(L1, p1) < (Lo, pa) <= Ly C Ly D> py 13 py DIKIE.

ZDLE, L IFPEFPEST, £XBNNTH 5 2 EBRDRICL TRINS.

WE {(Ly,p)|Aed} 2 L 0REFRrEAGETZEE, L=, Ly £¢BL. ac Ll
H2 Ly ICEL, o € K' D’E £ 20, IHFOEREL2IEFE»S 2t ae Ly THSHIR
DXNDBENHIKS W EDRERGICHPS. 22 Tall o ZRIGEET, L6 K/ D
FADHEB p: L - K BME6is. 22T (L,p) €L D (Lyapy) < (L,p) (VA€ A) &
%52 E3ED i 66 TH S, DLEDPS Zorn OFIEIC KD T, £ 13HKIG (Lo, po)
2RO, ZDEE Ly=K T, Impy = K" £43 2 LamEidlv. WEK 2 L) &L,
a € K—Ly £3%. 9212k py: Ly = K Zp, . Lola) = K ICIRTES. Z
DEZE (Ly,po) < (L), p1) £E7DT (Lo, p) DIMRMEICFIET S, DT Ly=K Th
5. ¥ Impy =Ly LB8FIE, K~ Ly ¥ Ly IREBWEARTH 2. 24k o, (EED
fl@) € Lo'[x] @ po lck 23 o' () 13 K L1 XRZTOBIHRT 205, flz) H
FixZznoD 1 RAD py X 2BOBIHRT206THDL. —J, K//JK IFREWNT
L DK Thsh6 K'/L) bREINT, Zhwad L)/ =K ThH?. O

FOEBDOIGHE LT, RO EDWRIND.
BIRE9.5. 0: K — Q2 2k K 25 RVEBIHIE 2 oh~DFRBE L, L/K ZEREOREN
BRERFE. ZOLEGIZ LS QOFADET p: L — 2 IHRETE 5.

SFEA Ko % K° O QB2 REMEAE v L. 8512k D, L DEEOMREWEHEIZ K
DRBIEAETHH 206, 2Nz K £EL. 941k o: K5 K 35: K5 Ko I
JhETE%. 6D L~DHIR 7|, % L 56 2 DFADOEHE BHEIE, ZnsRkds p T
H5. O

& 9.6. DB EEOKICH LT K & K D1 20REWHEZRTHDET 3.

17
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WREO.7. (HEE 1211 LB L = K(o) % K OHIARBINIERE L, pz) =
irr (o, K,2) L8, TOLEE L 26 K OREMWEAE K oh~0 K LoRBD
fA%UE p(z) DE ZROMEEIC—KT 5.

SEEA p(7) 1 K[z] T 1 XROBIcnf@snsg. 20RBE2 ay, -, 0, £55. WE o
L— KK EOFADHBTHIUL, p(a®) = p(a)” =07 =0 TH 226, a DRI o,
o a, DENDTRIFNUE RSB, —, K(a) CK THEDS6 a— o I2ED L 25
KoH~D rflin K LoFR~AOFM o, L - KDEE5. ZOLE 9306, L2565 K
DOHAD K FOFBIZINGD) bDENDE T H I LBbD 5. O

= &

9.8. Kz, o, % K HBZIGLE T 5. R2nHE.

(1) irr (o, K,2) =irr (a, K(B),x) <= irr (B, K,z) =irr (B, K(a), x)

(2) @ Z2aD K FOXEEIL % D K EoEnt k. ir (o, K, z) = irr (o, K(8), )
ThiuL, o(a)=ad,0(B8) =0 %% K LOFRMG Ko K(o,8) = K(d, ) D3
EY 5.

18
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10. BR/INDERE
LI DI/ NI IRAE & Z 16 DB D RIRIBARDBE T 2 fix ORJEZ R E % 5.

EE10.1. K 2, f(z) € K[z] LT 5. K DIKRIE LI2BWT f(z) 281 RDAIZ &
DRI NDEE L % f(x) DOE L £72 LW f(x) DOfEETH D, 2
O K 280 L D0 kEOWIED f(o) ODABRICESBRWEE L% f(r) D
BN &S

BN TR IEHCFAET 5. R, K X f(r) € K[z] DDA TH LD, K Ic&EN 2
f(z) DTRTOME K IIHFML 728 Koy, -+ o) 1 fz) DRAINDIRIETH 5.

TR 10.2. AORAMER ¢+ K — K &Y, f(z) € K[z] £$3%. £/ L, L' 1%
ZNnEFN f(v), fole) D K b, 8LXO K LomINggke 5. CoLE o XA
G :L— L' IZHRETE 3. i K Eor/hof@kizeThwic K ERMTH 5.

AR K, K 220 ZNL, LI 250 K, K OfRBWIHELE T2 £,9412XD 0 DIRTH
LM G K 5 K DFET 2. WE fo) =ca"+caa" '+ +e, (€ K) B K[r] 128
WT f(z) =co(z—ar)(x—ag) -+ (x —ay) EFBRINTETNE L=K(ag, - ,a,) TH
5. Frf(z)=c’(x—a?)(z—?) - (x—,7) THEPE L' =K' (%, ,,7) = L7
ThH5b. kOTo D LDHIR 7|, : L= L BRAMZEN 203 o DIERTHS. O

EFE10.3. I {fi(x)| N e A} C K[z] IR L, 1 DDIEKRE L/K BETD A e A
IZ2WT fi(z) DORIETH B L E L IZZDLHRDESLD Dk TH 2 v, L
KBTI IMOEAZ S={a|INcA fi(a)=0} ELTL=K(S) L&D ThDLE,
LIZZOHEA {filz)|Ne A} DK LD gk Th s Ewvidnsg.

EE M E

10.4. 4.8 DIRBICHBRZ 8 DDEMR oF: L - L (i=0,1,2,3) DIH,0: QW2) —
Q(WV2), V2 = —V2 DIRICEDTH B HDETRTHEIT L.

(HRAICT 410 D f(z) 1F fi(z) = 2% —6v/22% — 1202 + 122418 & fo(z) = 2* +61/22% —122% — 121/2+ 18
EW2XD f(z) = fi(z)fa(z) ERBOIRI I o X fi(z) DRTHS. )

10.5. XDELHAD Q LORES R, B X OR/IDfEkE 2D Q LOIERREZ KD XK.
(1) -1 (2) 2*—=2 (3) 2*+52°4+6 (4) 2°—38

10.6. AR L/K D 2Tt a, B 17 K EREWTH 2 L K. f(z) = irr (o, K, x), g(z) =
irr (B, K,z) £BL. TDEZE f(z) D K(B) ETHENTRWZRSIE g(r) 13 K(a) LT
TRWI EZRYE. Hint: [K(o,8): K] 2&~X.)

10.7. ZHA 25 — 42 +2 13 Q EEITH 20, /2 2 —dx —4 1 EIH 2. BlHZ DT
B K.

10.8. [K :F,|=[K' :F,|Dt& KK THs I Lzm¥. (Hnt: 171 2BHINkwv. )
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11. IEMHEK

PIRE11.1. & K & Z20REWHE K 2[ET 5. ik K ¢ L C K IZ2WTXD (1)

~ (4) \ZFAfETH 5.

(1) L»6 K Oh~D K FOFEEORAM o . L — KIZWLT, Lo=L Th5.

(2) fEED o c AutK/K IZNLTL =L ThH5.

(3) Klz] DBENZHEK p(x) 25 L THL L 1 DD Z2KTR, p(x) 13 Ljz] T1 XKD
BICHRd 5.

(4) L1EH 5 {fi(x)| )€ A} C K[z] DERNTIEETH 5.

A (1)=(2). c c AuwtK/K O L ~OlRo|,: L - K IZDWT, L=Lt =17 L% 3.
2)=03). K[z] Tpz)=clz —ay) - (v —a,) EXREINDEL, T a1 e L £T5. C
DEZEK o ITNLT92 2S5 E ap— q ICEDTK LOFEM o K(ay) = K(a;) 23
EE5. K(a), K(y) CK THEHh6, ZHUE, 9412k K Lo 5 : K — K 125
REIND. ZDOEEGTEcAMK/K T, a5 =a,° € L7=L &% Y, p(z) I¥ L[z] T1 XKAD
BRI 5.

(3)=(4). L DEIC a I L, po(x) =it (o, K, 2) EBHE, HEDIZ L X {po(2) | € L}
DI/ NITIAETDH 5.

D=1). filz) NeA) D K IZBIIROLMhk%E S L32L, L=K(S) TH5. L»56
K O~ L - K IZNLTf(2) = falz) THID 6, 0 1% fr(r) DIROEA%
AREIZL, DTS =8 THD. kOTL =K(S)=K(S)=L £%%. O

FEE11.2. 102 & 11.1(1) 25 f(z) € K[z] D K EOR/NIEAIZ K oFicHE 1 o7
FTEET S, WE {ay, - ,a,) & f(z) DRTORDERLET S L, K LomNrfgikix
K(ag, - ap) IKflize 67200,

& 11.3. RBIIER L/K 28 11.1 Oz 8 &, L/K 13 IEFPAK (normal
extension) EMEHINS. RS, K LOZHADH 286D K Lo/l e K Lo
IEHIERIZFACHMERTH 5.

WRE11.4. IEHE RIS OWBTRAL D 32D,

(1) KcMcL#%EDFE L, L/K BIEBIERZS, L/M bIEBIERTH 5.

(2) L, Ly % K/K OhfEkET 2. Li/K & Ly/K BEDICIEBIERTH S L T1
£ L1Ly/K IEBIERTH 5.

(3) M & M % L/K Ok k. M'/K DSIEBIEKRZ 518 MM' /M IERFEK
THD. (D, FHIRIERFES BTk bfinz)

;A (1) L/K BREWTH 2506, L 288 K ORBWHE K 5%, K=L £L<T
K., 2oL E AWK/K D AutM/M TH 5056, 0 € AutM/M WL L7 =L. 2T
11.1(2) B ZDODTH B0 6 L/M \ZIERIERTH 5.

(2) L =L; (i=1,2) THDEH5 (L1Ly)° = L7 Ly = L1Ly £75 5.
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(3) K[z] DEFTES {fH(z)|Ne A} BHOT, & fi(z) 13 M T 1 RXRROBICTES N,
S%EZDLICBYAROEKRETIUE M = K(S) £4D2Thb. ZOLEE f(z) € Mz,
MM' = MK(S)=M(S) TH2H» 6, MM'/M IZIEBHIERTH 5. O

ER 115, 114 (1) ICBBE#E L ¢, DI RDI K ¢ M C L T, L/K D’IEBERTH DT
b, M/K F—MICIFERIERICE S 2w, i, K=Q, M =Q(v2), L =Q(V2, w).

M11.6. 114 (1) DRPUCB T, fFEED o € L IOV, irr (o, M, ) |irr (o, K, 7) T®H
52 & (5.63) ) 2ZHwT, (1) DGtz 5~ XK.

B 11.7. JARREDS 2 TH BIKRE 2 KIEKE WS ROFERE.

(1) 2 KIEKIZIEMIERTH 3.

(2) HEEE Q DILAHI Q c Q(V2) Cc Q(V2) IBWVT, Q(v2)/Q(V2), Q(v2)/Q Ix
EHICIERIERTH 275, Q(v2)/Q IFIEBIERTIE 2\,

EE11.8. 11.7(2) &b, I, KDIN K Cc M CLIZBWT, KC M, MCLMtD
ICIEBHAERTH DTS K C LIFIERIAKR EZBRS 2\,

M 11.9. L=K(ay, - ,a,) £T5. TXRTD § IZD20T K(ay)/K DBIERIER TH UL,
L/K SIERIERTH 5 2 & 2.

M11.10. L=K(ay, - ,0,) DEEZ, L/K DIEHIERTH 2720D121E, TRTD 4 1D
Tirr (o, K, z) ORIFEND LIZET S I EDBREFTTH S L 2R,

ETME
11.11. RORBWIAKIZIEHTH 2 B0 2 B2 M L TE~L. HL w="22 ¢

bH5.

(1) Q(v2)/Q
(2) Q(v2,v3)/Q
(3) Q(v2)/Q
(4) Qw)/Q
(5) Q(V2,w)/Q

11.12. ROMRBIHERIZIERTH 205022 L T&EAX. HL t BAETLET 5.
(1) Fs(t)/Fs(t?)

(2) Fs(t)/Fs(t*)

(3) Fs(t)/Fs(t*)

11.13. KDL RDII K c M C L T, L/K ZIEHIEKTH 505, M/K DIEBILR TR
7z, 115 IS 72 & IX B2 % G~ X

11.14. KDIN K CM CLIZBWT, KCM, M CLIZEBIZIEHIERTH LD K CL
FIFBAERTIE kR, 11.8 ITZF 70 & 13572 2012 5~ X
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12. 5Bt

Q LWl 2BEIZIER f(2) € Qz] bERZF 2w, FIRICp 2F ML TH L EF,
LD 2BEIZ A f(x) € Fylo] bEMRZE 220, LL, AEIL ¢ IZDOWT, %I1H
N a? —t € Fy(t)[z] 1& Fy(t) ORBNBALDOHICRZ RO, 2z o LT (o =1),
2P —t FEEITHBICDIS T, aP —t = (2 — )P ERBAMEINDDT, ERZKD. D
EOBENSEATHOTHOERZROLAEDDH 5. ZOKRELEIT OV TE LD TERLT
B9, LVSOBIOHOHNTS 5.

fHL, Galois w72 @l D T 7201213, B 0 DgGEa%2 EICLTHEETL L
WAEM S HZDT, RODEADIFLRWTES.

SR f(z) € Klo] B K LT, B2 1 K05

f@) =cl@—on)™(x —az)™ - (z— o)™

WKfRIND EE Ko 1F f(o) Dm BRTHEEVD, my >1 DEEZE o 1T f(z) D
HETHsLwidns.

BlINE char K =p>0DEE, ac K, ecNIZXWLTaZa?’ —adD12O2DRETN
W (z—a)f =af —a? =2 —a £%D, ald a? —a D p° FTRTH 5.

—fRIC 2" —a DIRZ a D n TR LR O LEDROSRD I EDBDRPS.

WRE12.1. char K =p>07%61E K Dt a @ p° Tz K THE 1 DR TFHAET 5.
(I ®/a £721F a7 LEL )

ZHAX f(z) = apz™ + a2 1+ -+ ap_1x + a, ZIEANIHS L 7% HA
napr™ ' 4+ (n — Dayz™ 2 + - 4 ap_y
Z flx) $70F (f(z) EEE, flo) DEHRE LTS oL E 2 DOLHEAICEHL T
(f(z)g(x)) :f’(x)g(x) f(@)g' (x) DI LD EWERB PO SN D (D X).

BIRE 12.2. f(z) € K[z], a € K &¥ k. RO 7D,
(1) a? f(z) DER <= f(a)=f'(a)=0.
(2) f(z) DBERT fla)=0DEZE :

a B flx) DER — f(z)=0 (FHEAL L T)

S (1) (=) flo) = (- 0)Pg(x) &THUE, [(2) = 2 — a)gla) + (= — a)g'(x) =
(z—a)29(z)+ (z —)g'(z)) %D, ald f/(x) =0 DIRTHH 5.

(<) a BDEBRTHRVETNL, f(z) = (r — a)h(z), h(a) #0 b, TDEEZF f(z) =
h(z) + (z — )l (z) €70, f'(a) =h(a) #0 TH 5.

(2) o« DEBELLIT ff(a) =0, 2T f(o)|f/(z) €75, deg f' < deg f THH»5H,
f(@)=0TdH5. W f'(2) =0 %5IFHK f(a)=0THY,ald flz) DERTHS. O

EFE 123, 1222) dchar K =p>0 D& FWCEHEAROTRERTH 2. EE, CDEE D
LEsb¢K o be K B2T00%4UE 22 — b 1 K[ | ICBWTRIERNT, o = br 13
flz) D p ERTHY, fl(a) =p2P 1 =0 TH S LITHEREYE K.

22
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E&E12.4. f(r) € K[z] 2V K TERZEZZWEE, f(z) 13 20N TH 2 L vidn
5. Fl,ac K IZNLT, irr(e, K, z) DEBRZR/ZEVWEE, o iKLj:? L ITHER TH B
AN ES (N

REGHER L/ K 1I2BWT, L OTRTOILD K Lo Tch 3 L & L/ K 13 IR K
Th D, HOIFHIC DB Th b Ewidhid. k K O EAIIO>NTH, Z2h
5H K FIZHERS 2RI EEN 72 & & STHER & w5, SRR T2 iRt 2 JEBERY
sV,

B 12.5. ADF K c M C LIZBWT, L/K Do chiud, L/M b M/K 575
Thb. Iz,

f12.6. ¢t ZAEME L, L = Fs5(t) DEDHE K = Fs5(t°) 2E~%. TDL &, LHK
2+ 10 2P+ 5 € K[z] 3L b K BT, JEDBEENITH 5 2 L 2Re.
FEE12.7. char K =0 % 61E, fEED f(r) € K[z], deg f(z) > 1 IZRL T f(x) A0 &7

206,122 2 ICXD, 5605 ac K 13 K E3HINTH 5. ﬁE“J’C DY, IR
TN TH 20 E ) KU L TL .

EFK12.8. K K DH oW HREMWIERVTHENTH % & &, K IF BEeE Lvidnsg.

B 0 DIRIZENDSERETHS. L7 DOTC char K =p >0 DEEZNE

BIRE 12.9. char K =p>0,a € K, f(z) =irr (o, K,2) £T 5. XD 32,

(1) TEERDDBER % g(x) € K[z] E:M%ZZ6>O DFAEL T, f(z) = q(a¥") ERE S,

2) LD qelcBL, K I2BWT ald K EMAERIGOMENL degq ICF L. £ o 1
f(z) O p¢ BRT o 1 K 173 %ﬁﬂ’]’(%%

SEEA (1) f(z) 0B 51X e = 0, ¢(z) = f(z) ETIUT X V. f( ) DIFETTHEN 75 S
WX, 12.2(2) &0 fl(x) =0 &%5%. WE f(z) =ag+az+ -+ 2" LT fl(x) =
a4 FigrT 4" =0 THBEI EDPS i, =0Thb. fIEDT ai#O&fonpﬁ
“C“iﬁﬁﬂ&f&%ﬁlﬂ@’@, f(z) = ap+aprP+agyz®+--- £75%. qi(z) = a0+apx+a2p:c2—|—
FIE f(x) = qu(a?) T fz) DEFIEDR S qi(z) BEEITH 5. ¢1(2) D3IETHENZ S 13
|_‘|7|‘3% LT qu(x) = @u(aP) &% quz) BH Y, f(2) = go(a”) £ B, TNEFT T T
i, Bet21d f(z) = qe(2”") T qe(x) FHED OB & 72 5.
O F £ qle) = (2 — ) (2 — ) &TIUE fla) = g(a?) = (27 — B1) - (27 — 5) =
(z— BYVPY (= BT LY ZDER ZBOMEIE r T, HRIF pr BRTH B,
F72 o 135 %ﬁﬁ’]fi& Efﬁ qlx) D TH 2506 K LI TH 5. O

EFE12.10. LD 129 Tr =degq % f(x) D BHIKE LW, p° % f(x) D IS HEREK
EWES. ZNE DM rp® 1Z n=degf IT—FKT 5. —MITREINIER L/K 12 LT, L
26 K OHAD K EOFEMOMEEE SEERE WO, [L: K], TRT Y.

WO)IRFED s 1% separable (77HER) DERMIDXFETH 5.
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HHHERIZOWTIE, RDZ E3bdr 5.

BlIRE 12.11. 129 DIRED b £ T, irr (o, K, v) DEERIRE % r, IETBERE % po & TS,
r=[K(a): K]y T

LD LD KT a DY K BN TH 27-DI12I3 [K(a) : K] = [K(a) : K], 23D D
CEVPRBESTTHS. char K=0DEZ e=0THs2%,00=1 EE~NUX, LDEHIZ
ZDEZ B AL,

SEBA 12,9 Ot E M A, MEIC 5.8(2), 12.9, 9.7 £ffi>T
[K(a): K] =deg f=deg q-p° = [K(«a): K]sp°
EOTIEL . O

BIRE 12.12. L/K 3REEEKRT 2 EREBUNEARTH 2 L k. /o K — 2 1A
DRAMMETZ. ZOLE L5 Q DFRFADFM p: L — 2 To DIRRTDH % b DDEEL
X [L: K|, ICFELWT &2, ((2hux, 12.13(1) OFFHITHS. )

BEEA 9512k D, 0: K = 2 D K EAOIEPEET 2. ZD 1 DZEEL 7 : K — 2
LB FLL:Kly=r £BE {o]i=1,--- 7} % L 25 K ~OFDFRBDOLEL
¥k ZOLE {Gojli=1,--- 7} B0 DL ENDIIRL - Q2 ORTTHD V. FEE
—HT, SNSRI HEMIERIERTH 5. ), Ko C 2 ORI Ko = K7 13—&1
ICEFE 208 (8.9), 0 DEEOLFE 7 Lo QIHNLTL CK =K' ThsILIHR
THX, Goy =7 &b o B T 7 ELTHET S, LOT, L5 Q2 OFA~D[FEAH
p:L— 02 ToDIRTHLLDODMEEKD r TH 5. O

BIRE 12.13. (1) BRXIEK L/K & Z ok M s LT, R2ED 32 -
[L:K]s=[L:M],[M: K],
(2) L/ K YERRIERT p = char K 7% 61F, IFEIERL e DIFEAE L TRHILD 32D -
[L:K]=[L:K]p"

BB (1) {0 - M = K|iclI} ZM»6 KOF~D K LoFABoekEtE k. 2oL Z
I|=[M:K], TH5. Ko, \ICNL {p;j: L>K|jeJ}2ZD L DINEDEEL TN
K ICOWT 121206 || =[L: M, &% . {p;licl,j€J} & LH»5 K D~
DK LORMOAEEE—HT 206, [L:Kl,=> [J|=> [L:M],=[L: MM : K],
£ 0, (1) DFEXDIERY L. i€l iel

(2) L =K(ag, +,0,) T, &F o 13 K ERENTHELELTEY. W Lh=K, L, =
K(ay, ;) L BE O K=Ly,CLyC---CL,=L%&~T, (53) Z#DiKLH
ATHH 12,11 20, I 512 (1) Z#EDIR LHEAIZ,

n n . n Zei .
(LK) =][ILi: Lica] =[] Li: Lica]s p™ = (H[Li : Li_l]s) p7T =[L:K],p
=1 =1 =1
#8%. 2Zie=Y e O

1) ZDHEBIETIZ2ODE R 0 & 7 DERER 7100 % 70 EEL 2 LITT 5.
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GRRIEKR L/M W2 LT, [L:K|/[L: K], % [L:K]; £FHwT® iz L/K D
FEOTBEREL EWES. HEDT

IL:K]=[L:K|s[L: K]

Ths. LOWENPS [L: K], 3 K OB p OETHS. ¥ KCMCLDLEE,
[L:K];=[L:M;[M:K]; 5D,

A RIHER DAL IZ DWW T, ROEFEDR Y 7.

EE12.14. L=K(ay,...,0n) & K DFBRRIEKEF L. XD 4 DIFFAETH 5.

(1) L/K B7EERIERTSH 5.

2) a; (1<i<n)EFTRTK LN TH 5.

(3) & oy 1 K(ayg, -+ ,a5_1) LRI TH 5.

(4) [L:K]=[L:K],.

SEEE (1)=(2). DEEIERDER L DHS»TH L. (2)=(3). 125 KW HALTH 5.

(3)=(4). 12.13(2) DALHIZE VT, FK e, =0 L% 2056 e=0 &% 5. (4)=(1). MEZFE

N2, Ld K FIETEENAIL o 280 EIRET 5. KDH] K C K(a) C L IZEWT
[K(a): K] > [K(a): K],, [L:K(a)]>I[L:K(a),

E%5005, [L:K|>[L: K|, 23%. O
12.15. ¢t ZAELE T 5. XROILKIGTHEITDH 2 0870, B Z T TEN K.
(1) Fs(t)/Fs(t°) (2) Fs(t)/Fs(t?)

BIRE 12.16. (ADFI K ¢ M C LIZEBWT, M/K, L/M 25 I BENIER % 518 L/K
LB RTH B, 72, TOWHHKY LD,

SEBR Wild 125 IKfliZe sk, 22T, M/K, L/M 3E I Tch 2 LT3, ac L
WAL Tirr (o, M,2) ="+ 2" '+ +a, (o € M) ETHIE, THUTEBRZR 2%,
EOT K(ay, -+ ,an, ) 12 12.14(3) OFMz2 AL, K E7HNTH 5. K< o i K &
STHENTT, L/K 357N TH 5. O

f112.17. M, M’ REIEKR L/ K OFfERTH 2 &, RDZ L iR,

(1) M/K 235587 51X, MM /M ST, (B, kR0 a8 I3 F s EFIc k> Tif7ns.)
(Hint : fERIC a € MM 2L, BRMED ay, -+, ap € M BHEEL T, a € M'(aq, -+, o) £785))

(2) M/K, M'/K 23 I3 61X MM'/K b0 <TH 5.

REWIER L/K 2B, K L7z L onoetkz KoL ¢R$. 22T 1214
2)=(1) Ik D, o, e Ko 2518 K(o,B) 1& K ESTEENT, f62 T a8, af € K5F T
afte K (B#£0) £, KoM 13 L O ETH 2. EFE KoV 13 K Ro#iiZs L/K
DHEED ) LR KRGS DTH 5.

EE12.18. LORMICB VT Ko %2 K O LICEIF 2 o8B L v, F72 Kol =K

L7 HUITRWIRK L/K % SJEDHENIAR TH 2 L s, SOBERE T, HIZIER
K/K B2 ofE B clia 2 e D ET 5.

18) 4 I inseparable (FESTHERY) DUECF
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BIRE 12.19. charK =p >0 £ $5. HATHROREWIER L/K 1IZ20»T, XD 3D IE[H
HTH 5.

(1) L/K SHIETEEIERTH 5.

(2) fLED ac LICHL, o €K £%% e> 0055,

3) [L:K],=1.

SEEE (1)=(2). 129 (2) &V, H2 e>0IIHNL o 13 K ETEENWE, o ¢ K £72 5.
2)=03). LZ&0 K ofRBIWE%2 K & L,0: L - K 2Hh~D K EORMETS. ac
LIZNLTa e K ETHUL (o) = o BB, (=) = (o) —a? = (o) —af" =0
D, o =a fEDOT ol L DFELEZNHAHICET. kOC[L:K],=1¢%k5.

(3)=(1). K*'/K 338N TH 206 12.14(4) 8L 9.5 &0 [K!: K] = [K*! : K], <
L:Kl,=1W2 Kt =K Tbh 5. O

BlIRE 12.20. REMWIER L/K &, LIZB T % K OHPHE K9E 12D W TRHD 3.
(1) L=K*Thah, £713 L/K>" ISMIETHEIERTH 5. Kilc, (Ko8)st = KoL,
(2) L/K PHBRIEKZ 61, ROFERDIELD 32D

[L:K],=[K* K|, [L:K|i=I[L:K"".

SEER (1) 12.16 £ O K*L LyEEN7Z L otk K Lo Th 206, HE 2 TH 5.
(2) 12.13(1) W k4L [L : K], = [L : K3, [K3F - K], TH 3. ZoRickBWVT, (1) &
1219 2~ [L: KoL), = 1. $£72 KL/ K 358N TH 206 [K5E . K], = [K5L 1 K]
%D [L:Kly=[K': K] TH5. [L: K| IZ2wTlE (1) & (5.3) Zfi~Z
L: K L: KsH[Kst . K
L: K] = [[L : K}]g _ | [K&]L[ - | 1. ko
ERDIEL W, O

= M E
12.21. ([L:K] & [L: K], #%%2601) t3AELE L, K =F5(t%),
f(iL') — x75 4 7525(%,50 4 2t50x25 o t75
EBL. ML =TFas(t) 1 f(2) D K Lol gRETHZ LR Y. £ [L: K],
[L: K, [L: K] 3ZRZFie o

12.22. F5(t) OIHER K = F5(t°) 2E~5%. ZHKX f(x) = ir(t + 1, K, 2), g(z) =
irr (12 +t+1,K,2) ZRD XK. gla)=0D 1 2DW% o L L, L=K(a) £E8L. [L, K], 1Z
W< 52> (Hint: 6.9)

12.23. 320K LD M D K IZ2WT, L/M FIEBIEK, M/K ZHIEDEENIERTH 5.
CDEE, L/K ZIEBIERTH 5 2 & 2mE.

Fos I2DWTIE, 55 17 THRDS, T Tl Fos = Fsfx]/(2? + 32+ 3) LHMRL T0ALLEEL L,
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13. SEERVILK D EREE

HIRRDITHEHERIZHEFHERTH 5. b2 & —RITKDEIHNL Y 32D,

EFE13.1. & K OFRXIEK L = K(ay, - ,ap_1,0,) ICBWTay, ..., ap_ 1 DPTXRT
K Foiizold, L=K0) %% 0cL2dH5%.

fEEA K 23EIRMEZ 613 L S ARIET, 2 0FEERE L = L—{0} 1%, "REF 11 D% 13.6
L0, &HHETH 2. L* =) LT, Ho»IZ L=K(0) TH 3.

Efe, FRIZ n=2 DL ZITRI AU, —RDOGEE n ICBIT 2L TREI NS, H
BE Koy, ,an 0,0,) = K(8) EB3UX, L = K(a,_1,8) £7505, n =2 OEHIH
BY 5.

EOTUTTIE K 28RBALE L, L =K(a,p) CK,ald K E3HTH2 ERKET
5. [L:Kly,=m&L,0: LK (1<i<m)ZPh~0OHER%2% K LOFRMETE. 20
EZ iAo a% £a% D PI AP ERDDS, 2 IZDOWTDOEHIER

fw) =T (@ = o)+ (57 = 5)2)
i#]
3200 L8823, f(r) =0 ORIBAERMFETH 225, |K| =00 THED5, f(c) £0,¢#0
BHILceEKBHE ZDLEEi#j koL
0 # (0% —a) + (57 = f7)e = (a+ cf)” — (o +cB)7.
EoTh=a+cp EBITIE
i =07 £

ERD, 0D ES m D K LItz Ro. (> Tm < [K(): K|, <[L: K], =
m &k, [K0): Kl,=[L: K|, #%. WE L, K(0) 28 % K O K8 KoK©)
L2V T, KKO ¢ KoL Th 5 H, Eo%ERE 12.20(2) £ a € K3F = K3KO ¢ K(0)
Thb Fhp=cl—a)eKWO) %205 K(a,8) C K(0) 213%. O

= 8 &

13.2. XDZNZFNDILKIZOWT, B K E L THEKT 570% 1 oKk k.
(1) Q(v2,v5)/Q
(2) Q(v2,v3,i)/Q

20) f(z) € K[z] £7278, 22 TIEZIUIBLTEL .

27
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14. =

HIIZ 12.7 THlR7ARI, B0 DRIZ TR TR TH 2006, ZOHiITIE char K = p > 0
RO K IZOWTDARENS. K % K ORBWEAEE T2,
KP={da’lac K}, K'/"={d"?"cKlacK}={a€cK|a’c K}

T EICTRE, NSRBI THOTC, KPC K C KYP EDOTh5.
EE14.1. KD 3 OO FFETH 5.
(1) K I3%EehETH5.
(2) K'/r =K.
(3) KP=K.
SEEE (1)=(2). 5Kk KVP/K ’HBHTZRWE TS, KYP OERICE D, EK KVYP/K 12D
W 12.19(2) 23D 2D kO T 12.19(1) 26 KYP /K MSESEENIER E D, LB,
K D35e2hw 2 K'VP /K MFESHNIERTlEd W83, #IETH 2. fit>T K'V/r =K.
2)=3). a € K Z{ERICENF a = (a'/P)P. TITK =KV %251F d'/? ¢ KW23,
ac KP L7 5.
(3)=(1). a € K 28 K FIFTHEICHIUR, 12.9(1) DAEATIERZZZ &0 5,

f(z) :=irr (o, K,2) = (2P)™ + ay (") 4+ -+ ap (a; € K)
D, ZITH G TN L b =a;, %D b e K B3HDH5

fl@) = (@™ +ora™ 4 4 by)P

L0, f(z) ODBERIEICFET 5. XOT K/K 30N TH 5. O
BIRE 14.2. ARAFEZEEETH .

SEB K 2HAMRAL L, 208 p>0 ¥ k. 2DEE o K= K (aw a?) ZHEHTH
20, |K| <o l2&k & e’ XOT K X 14.1 OFEMFEwT. O

B EE

14.3. p ZFEH, t EAETLE S K. R F,(t) D LOITEENIERIEZ 1 D280F, 2 O35
R TIHR VW L 2R,

14.4. p ZHRE L ZAERER X, K = | F,(1V7") 352K TH 2 2 L 2RE.
n=1

(FER: K 280 K oOfRBIOHE K 128w, K & Fyt) EIEDHENZ o2 TR EDLDLD. )

28
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15. Artin OFHE
Z 2 TIERENICTIRR B Galois DEEAREHDIHDOILLE T & 7% 2 HiF 2R 3 .

EFE 15.1. RBEIER L/K (BIRX &R 2w D37 D1IERITH 5 £ F, Th
% Galois AR EMEN, Aut L/K % Z D Galois fif EWFAT Gal (L/K) THEY.

W 15.2. M, M' 295K L/K Ok EE k. M'/K % Galois #5K7% 618 MM' /M
b Galois IERTH %. X512 M/K b Galois #5K7% 61X MM'/K 1% Galois #5K.

SERA AP, IERIMED SEEE D IERICBIT A5 BIFIC X TR D (114 (3) & 12,17 (1))
DHTHDL. BT 11.4(2) & 1217(2) 260D 5. O

E&15.3. MR L/K IR LT, G=AutL/K £EX.
(1) GOWIHEH ZEDEETZ. COLE kLT ZRORITED S
H—facL|a"=a (Vo H)}.
Ik LIZBTS H DO AR LIS,
(2) Wiz, K L/K OFRE M 2L T, G DFTHES GM ZRORISED 5 -
M—f{secG|a"=a (Yac M)}.
ZHUE G OEFAFETHD, G ICBITD M O RERE EWEEh 5. R G =G,

Bl15.4. LOHEE LY METHD, GM G ODFTHTH D I L Z2nE.

BlIRE 15.5. L/K 1% Galois 5K, M % Z Ok & 34uUL, L/M 1 ¥ 7 Galois 5K T,
Gal (L/M) = Gal (L/K)™

LB LR,

SEBF 152 (0 kD L/M = ML/M & Galois K TH Y, Gal (L/M) C Gal (L/K) = G T
HHD,0eGIINLoeGal(L/M) < o =a(NaeM) < cecGM t%k%. O

D) [L:K]=[L: K], =G|

fiRE 15.6. L/K Z AKX Galois AR, G=Gal(L/K) £ §%. KO L.
(1)
(2) LC =K. X0 —Mmic L/K OhEME M ic>wT LY = M|,

SRR (1) 6K L/K 3538225 1214 @ (1) & (4) ORfEMEICED [L: K] =[L: K], %
L%z&0 K OREWEAE%2 K £ L,0 : L—> K % K O K _EoORBE 1T,
ERMEICEY Lo=L th2. XOoTCo Offil% LICHIRLCTo: L > L %% Gal(L/K)
DIEMFS NS, W Gal(L/K) > p : L= L Ofldiz K IR TUIH~D K LD
Bp: L—-K»Rohs 27T |Gal(L/K)|=[L: K], ThH 5.
(2) K € LS C L T,155 12X b L/LC 1% Galois 5K T, Gal (L/L%) =GL=G (@12 16 (5 k)
oizmpasens) THO, (1) &0 [L: L¢] =|Gal(L/LE)| = |G| =[L: K] W2, LY =K T
H%. 155 & GM = Gal(L/M). L/K % L/M IZHD a2 L G B GM IES. Th
ICOWTH Uiz T~ E8 %215 5. O
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M15.7. L=Q(V2,w) (AL w= ") L K=Q ItDwT,

(1) L/K 7% Galois AR TH % 2 L ZR¥.

(2) P G=Gal(L/K) £EL. G DEEZ Tl X.

3) M=Q({2) DL %, GM &5k k.

(4) c€G% V2+— V2w, wr—w TEFZZILEL, H% o TERIND G DR
¥R H=(0) cOLE LT 2kok.
(Hint : L/K OFJE L L TH{w, w?, V2w, V2w?, \3/52(,0 f2w2}ﬁ°mﬂ%’k%$um’éi )

(5) T€eG% V2— V2 wr—w® TEZZILEL, D % 7 THERIND G DIFIREL
Hk:D=(r). TOLELP Bk k.
(Hint : L/K OIEEE LT {1, V2, 927, w, Pw, V2 w) PEN2Z E2FE L. )

EHM 15.8. (E.Artin) L 21K, G % Aut L OHFRBOBEE L, K = LC¢ LB . XK
URYASS

(1) L/K \FHBRX Galois AR TH 5.

(2) Gal(L/K) =

(3) [L:K]=]G].

ER15.9. |G| =00 DEEIX, 158 D (1), (2), (3) LT L HHKILL %20,
COEBERTOICKROMEEZHET 5.

MRE15.10. REBUVIEKR L/K 308 E L,on ZEEINZHREE TS, 2O E, TR
TDaeLITNLT[K(a): K]|<nDBRYZOEGIX [L: K] <nTbs.

SRR L/K D"ERRIERTH 2 2 LIIRESNTHBROT, PLLRIES. [K(a) : K]
PDRRKELD ae Lz 12BN [K:Kl=mt&8. (bbrAm<nThHs) b
LL#K THsr%561F, €L —Kla) ZHIL. ZTDEE K(o,B)/K (T0BENRE
MWIEKTH 205,131 D, 2 yc LICEkDOT K(a,8) = K(y) £EF 2. 2oL
[K(v) : K] = [K(a,8) : K] > [K(a) : K] =m &£%5DT, a DIEXFICKTS. kDT
L=K(a) THY, fiimziss O

CNZEHAT 15.8 DAFHZ T2 5.

BEEA fEEICac L 3. a 280 GHEY %2 o = {a=0a,a,--- 0} £ L, flo) =
[[_(z—)=a"4+cz" '+ -+ B ZDLEE, r < |G| T, HEED o€ GITHL
T @) =[x —a) = f(x) €525, %K e LS =K &40, f(z) € K[z] TH
5. fla)=0THs006, irr(a, K, 7)|f(x) THS. TIT f(z) FEBZEZZ0D25
3 K BT, L7235 T L/K BBENIERTH 5. 7 or (o, K,2) 13 L ETI X
ROBICHRTE, a 1 L DIEBEDILTH D706, 11.1(3), 11.3 12k D L/K IZIERIEK,
2T Galois IERTH 5. LDikimd 6 [K(a) : K| = deg irr (o, K,x) <r < |G| (Va € L)
ERD5, 1510 12k [L: K| <I|G| £¢%&%. —F/ G C Gal(L/K) T, 15.6(1) &b
[L: K] =|Gal(L/K)| TH 255 G =Gal(L/K) T[L: K| =|G| THLTEAS%w», O

21) ﬁezpﬁ%\ P (261 2R E) LTAZEL, ae X L¥ L A {a9]geCG) % a® Gl &
VO EE oF BRI
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B EME
15.11. & K DIKEDITE o & a+1 28 K EHETHIUEL, char K #0 THB I &%
.

15.12. (Artin-Schreier DIEK) p ZHRE, f(z) =aP —x —1 € Fylz] £ T 5.

1) f@)=0D 12Dz o t¥X TDEZE, AutFy(a)/F, ¥ a—a+r (r=0,1,
p—1) TREIND Z LZ2RE.

(2) %K f(z) 3 F, FBEITH S &, BLX U Fy(a)/F, 7 Galois kK TH % Z & Z2R
. (16.7 DR EG)

15.13. & L =Q(v2,V3) & ~%. XOMIZENX.

(1) #5K L/Q 2% Galois KR TH 5 Z L Zmt, S5, EED a, b, c € Q ITH L T,

cia+bV24+ V3 a—bW2+eV3, Tia+bW2+eV3a+bV2—cV3

2 Lo Q LOHCHERMTH D, Gal(L/Q) ={id, o, 7, 07} TH 5 L ZR¥.

(2) Gal(L/Q) DHEB/ITHEZ 2 THKD K.

(3) (2) DEHITEEITONT, ZDOLENRERD K.

15.14. o = exp(2mi/7) + exp(—27i/7) EBL L &,

(1) irr(o,Q,z)=2*+2>—-2r—1 TH 5 I LEZRE.

(2) exp(27i/7) > exp(47i/7) 13 Qo) D Q LOHCFARZE~% Z L2+,

(3) LoHCRMZ o £8L. o % a DEHRXTET. 212 ¢a) ET2LE o7 =
o(p(a)), 0 =1d TH 5 Z & zRE.

(4) 5K Q(a)/Q 23 Galois WK TH D, Gal (Q()/Q) 1347%k 3 DKIFHETH 5 Z & 2R,

15.15. Q Iff¥% R oL IER f(r) O Q Lo/ affk% K £ 3% & &, Galois #if
Gal (K/Q) I3 paridroid CTfiHICKO 6N, LMTDOANZIKL TA K. IRSNSHERD
EIRZ AT, i X

Hint : HIREFIERICABINTDH L. WL OO0 EGELS DWRESHFEL, ZNHNEDEICEDTH S, )

1

(
(
(2
(
(

N

polgalois(x~4-4*x-1)

N

polgalois(x~4+x~3+x"2+x+1)
3
4

-~

polgalois(x~5-2*%x~4+x"3+x"2-x+1)

)
)
)
)

-~

polgalois(x~5-2)
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16. Galois OEARER

K L/ K owiiitkoeikz F(L/K) TERL, # G OfnHoekzr 9(G) T£T 2.
CDEE ROEHDPBEADPHELE L TEZLbDTH .

EHE 16.1. (Galois 0¥AEM 1) L/K ZHRX Galois IAKE L, G =Gal(L/K) &F
5. ZOLE GO Z DAL ERNIGS 258
0:9(G) — F(L/K), Hw~——L"
W RHHT He9(G), M e F(L/K) IZRLT
(1) Gal(L/L")=H. ¥ic [L: L¥] = |H| TH 3.
(2) o H(M)=GM. ft>T H=aG", M=L" »mHiio.

EE16.2. (1) {1} <H <Hy,<G%oIELM > LT THLD6, Lo o 30EEFRE
WS 2 2HHTH 5.
(2) EEPEIZHEINS L \ds, HEHEIZPLRHE (Artin OEBDNE) TH 5.

fEBA M € Z(L/K) iZxfL, 155 & D, L/M 1% Galois 5K T Gal(L/M) = GM TH % »
5, M =L = p(GM) (15.6(2) 12k 3). £OT ¢ 3P TH 2.

RIZ 15.8 (Artin DEB) 12X 0, H € 9(G) lcxf L, L/LH 13 Galois #K T, Gal(L/LH) =
H,[L:LH]=|H| £%%. =155k Y, L/K OHEE M 1L Gal(L/M) = GM T
H2%. kOTHecYG) et LT |H=CGal(L/L") = G| £ %%, ¥#Z Hy, H, € 9(G)
TLH =L 5513 H=GE" =GL™ = H, £55T ¢ IZHHTH 5. O

EE 16.3. (Galois 0HAER 2) AR Galois 5K L/K & Z Ok M I22WTRX
NS AV RVASN

(1) 7€ Gal(L/K) AL, 7Gal(L/M)r~! = Gal (L/MT7).
(2) M ¥ K @ Galois iRk <= Gal(L/M) < Gal (L/K).
(3) (2) DHEIZEL Y LD & &, Gal (M/K) ~ Gal (L/K) /Gal (L/M) (#L<omm).

SEEA (1) i M e F(L/K), 7€ G=Gal(L/K) lcxf LT
GM ={oecGla®=aNMaeM)}y={cecG|(B) =5 (Ve M)}

—{oeG[fT T =BNVBeEM)}={rpr €GB =B(VBeM)}=TG" "
Thab. (tpr e <= per'Gr =G ITER)
(2) D (=). M/K ZIEBIERTHZ206, TXRTD r1e GIINLT M =M t%%. &
DT TGMrl=GM" =G L&), GMaG Th 3.
2 D (=) FBED 7eGIINLTGY =7GMr 1 =GM W216.1(2) »5 M™ = M.
(3) G DILD M ~DHIRDO % G' = {0l |lc€G} £T5. 2T Toro|y ICEDE
BINDEHR G — G 1394 X EFT, 20E GM 1Mz 5 %v». KO THEERDE 1
WERBEMRICED G/GM ~ G (B LTHM) THD. £/, MY = K TH 2056 15.8(1),
(2) 12X D M/K 1 Galois 5 KT, Gal(M/K) =G ~G/GM L7 5. O

2) ZIZF D, 913 G D script {&.
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E#E 16.4. Galois 5K L/K XL, Gal(L/K) 2% Abel #TdH 2% & &, L/K X
Abel AKX TH 2 L widnn . £72, Gal (L/K) &EFECTH 2 & &, L/K 13 KL
ThdEwiEns,

mRE 16.5. & M, M’ (39K L/ K OHFEETH S ET 5. RHED LD
(1) M'/K %3 Galois SERTH UL MM'/M & Galois JAKTH Y,

Gal (MM'/M) ~ Gal (M/M N M').
ORI [MM - M)=[M:MNM'] TH5%.
(2) M, M BEBIT K D Abel AR7%51F, MM'/K & Abel IR TH 5.

SERA (1) 152 1k D, MM'/M 1% Galois JAKTH 5.

‘ L
o€ Gal(MM'/M) £33, 2D M ~DHIBR oy 1& ‘
Gal (M'/M N M') DILT, GR e
f o Gal(MM'/M) — Gal (M'/M 0 M’)
M/ \M/
o — olw \ /
IHEDHERTICH 5. Gal (MM’ /M) DIL o1& M' DILD MnM

GTRELDS, [ EHIHTH S, 7 H=Imf OFRE
((NES K
M ={ae M |a” =a (Yo e Gal(MM'/M))}

Ths.
M={ae MM | =a (VYo e Gal (MM /M))}

THB06 M =MnM. £25T16.1(1) &b, H=Cal(M'/MNM') THY, f 1344
(2) 152 DEF LD MM'/K & Galois IERTH 5. Gal (MM'/K) =G LB & 16.3(2) £
h GMaG, GM<GTH%. £7-,16.3(3) &b G/GM ~ Gal (M'/K), G/GM ~ Gal (M/K)
T, SNLIHREDS Abel HTH 2. 2wz, HWIRHICOVWT[G,G) ¢ GM D
G, Gl CcGM ThHBI L5053 [G,G]CcGYNGY =GMM = (1} ThH D, G 13
Abel #TH 5. O
Bl16.6. 4 K LD n XOLHA f(x) FEBRZFEZLZVEL, o, -+, a, & f(z) D
K IZBIAROEEKRETS : f(r)=clz —a1) (2 —a,). TDEE f(x) DENTIARAE
L=K(a, ,a,) 1& K O Galois AKX TdH 3. Galois #f G = Gal (L/K) 2%HK f(z)
D K D Galois #f EW-5. 0 € GIF K ARTH 255 f7(x) = f(z) &0, 0 1En D
b6 72 BEEA {an, -, ) 1IN o — (jl Z) € Su (S, 1 n JONTHRE) &
Oy

LT 20T, B o: G— S, BNEE3. ®2AIZ G I1F S, DEIEALFAMT
H5. KL K] =G| <nl TH3.

) I, BEG & H<G 22V, G/H 7% Abel #TH 5 720121d, ZHRFHICOWT [G,G] C H TH
22 LRt TH L. AL, SSHFRE [G,G) (%, G/H 2% Abel #EE 2 2BAIRAD H<aG 18T 5.
2 26.1 ZH k.
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= 8 &

16.7. f(z) € K[z] 3 HNTH2 T2, G % flz) D K LD Galois BEET 5. 7z,
{ag, -, } % f(z) DK ICBI RO LETE. ZDLE RERYE

fz) BERZER — G2 {ay, -, o, } LIS 2 IERT 2.
16.8. HGRXTBEHAR L/K I L L 28T K OHARX Galois IERDHFET 52 L %
N

16.9. XD (€ CIZ2WVT Gal(Q)/Q) & ZDIIHE, BELV, ZNHITHIET 5 Q(C) D

TRz KD k.
211 211 211
(1) (:exp? (2) (:exp? (3) C—expﬁ

16.10. o = \/6—1—3\/54-2\/3—1- 2v6 L. 4.8 DILK Q(a)/Q & Galois EKTH 5.
ZOHMZRBRE. ZITOHET ot =0,00" =7 £BE, G =Gal (Q)/Q) Z o, T
TRl K. 7, 2OIKRICE L, Galois DEAREHIC LD G OMaTRE D(G) =[G, G
ISR R Z RO L. X512, G DTXRTOFFRICK L, 20 rUcxhind 2 i
2Rk X.
16.11. K ZffEL,ac KIZDOWTb=1+a*>c KD K DDV TlEHweET 5. Z
DL E char K #2 T Gal( (Vo+vb)/K) 13 4 XOKEFETH 2 2 L 2RE.
(Hint : 8= Vb+vb £B<. [K(B): K] = 4 B s haug, p7 = —V/b— b %% Gal (K(8)/K) Db
o DTS, CokE B 5” ZIRE)
16.12. LI f(x) = 23 — 62 + 2 IZD W THICEN K.
(1) f(z) =0 D% w= B0 LPHHVE /Y B X OPUHHE 7 o oRe.
(Hint : E550 23 + 4% + 2% — 3zyz = (v +y + 2) (@ + wy + w?2)(z + w?y + w2) ZHHT 3. )
(2) f(z) DEANGIRGEEZ L EL, K=Qw) £35%. Gal(L/K) 28 {1,2,3} IcB9 % 3
RNFHE S5 ERDOMIGTHREITH S Z xR, ML, f(2)=0 D 3 D% ¢, t,
t3 E$2LE,0€83 % t,° =t,45) T Gal(L/K) DItE HML T, S3 ~ Gal (L/K).
(Hint : A= (t; —ta2)(ta — t3)(ts — t1) 2K, K(A) ICHIET % Gal (L/K) Oifa#xr % X))
(3) H={e, (12)} < S5 ITMIZT 2 M Z2RDX. 7=(13) DEE
(7Gal(L/M)r ' =) tHr ' = Gal(L/M")
THD I LEMEDID L.
ZEDDIZ, L EOWNEZRRLTEL.

{1} L

{&,(12)} {5,311} {g,(23)} K(t3) K(ts) K(t1)

\5,023),(132)} \ K(A)
/ /

Ss K

25961 2L X.
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17. BE&
GEEIZOWTE EDTEL.

WA 17.1. p ZEEOFHLE L, n ZIEBOHRKLET S, ZOLE |F|=p" %5HAR
K FBFET 2. ZOMLG FIZHERER Z/pZ Lo, LN o — o O/ NI [E R
ThHs. 2T, ZOfkE FIZFAEZENRL TBNICHFEET 5.

iR F, 2 F, OREMEACWL L, F={a e F,|o? =a} LB F 2MRICR5 LI

BollE»rD oD, FIILHEK f(r) =2 — 2 ODROEMET, f/(z) = -1 & f(x) D@

RBFEEL RO S f(o) BEREZRLT, |F|=p" L%, —J K 2700505 pr Off:

BOHBEER X 5402 k) KiZ a2 —2 OF, DERNDRECK ~F %25, O

Fo 171 o E F &2 Fp THRY.KIC F,=Z/pZ ThH5. IR, #F F, O~

BINPHE F, 2 1 DO THEEL, H65W5 Fu (neN) IZ F, O AETHL2IDET S .
Fpo ={a€F,|a”" =a}l.

BIRE17.2. RETRHE. Fpu CFpn < nm.

B (=) [Fym :Fpo]l =d ETHUL, [Fpm| = [Fpu|? =p™ THE6m=nd £7% 5.
(<) m=nd (deN) EL,g=p" £BFWEp"=¢ TH%. acF, LTNF ! =a. &
DT ol =a &%) acFu 255, O

HIRAKIZOWTORANEZ IZROECHOEIZT EDSND.

EIE17.3. ¢=p" (p 1FFEE neN) L& X XY D,
(1) F, DEERHF, =F, — {0} 1&67% ¢ — 1 OEKMIHETH 5.
(2) F, 35824k <TH 5.
(3) Fu/F, i3 Galois SARTH D, Gal (Fa/F,) 13&KMEFET
o:Fu—Fa ar—al
LB E Gal(Fu/F,) = (o).

ED 173 (1) TF = (y) EFHOLE v 2ERETF, O FIHE LTS 173 Tn=1D
Band, TRECE 1) CHARFEBIROM&IC 8T 5. £/, F, I3 F, Iy 2%MLTH
55 F,=TF,(y).
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HEMEE

174. pFEH, n=2%-3.592%. G=Gal(F./F,) 2K, ZoEzilt. G O

ITREE ZNSITHIET 245K Fpu /F, OHfEEZ KD K.

17.5. p 2R EEX. K% F, Dm RIEKRE, L %2 K D n RIKEER K.

(1) FERE L OEHILZE g 35, KX ODERITD 1 D% g THRE.

2) LOF, FOACHM 6 X 0(9)=¢" £R2 veEZICEDTEES. LDF, DA
MIEZ TR COALFAMZ v iz R L Citide k. 2095, L © K EoHCF
HThHsbD% v OfizR L Chlidte k.

176. ¢q>p CTF,=F,(7y) D& E v 13T F,* OB TD 52,
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18. Hilbert DFEIE 90

E&E18.1. L/K 13 n ROZEENIERE L, L 260 K ORBWEAELE K £ 35, W
¥FL»o KOow~o K FoA#oek%o, : LK (i=1,---,n) &£75%&LE,
ace LIzl T

n

Np/k (o) = Ha‘”, Trp k(o) = Zof”,
i=1

i=1

EERL, ZNZIHLKR L/K @ norm, trace & M55,

f18.2. vy K ' K LB T, fEED 0 c AwtK/K IZW LT =« BN vy K
THHIEERRE.

BIRE18.3. L/K & n RODEENHIERE T 5.
(1) Ny : L = KX (a— Np/g(a) 3FERFOHERTT,

Trr, o L— K (o= Trpr(a) & K MEEE L COMERTH 5.
(2) M % L/K Ok s 31U,

NL/K = NM/KNL/M; TTL/K = TrM/KTrL/M~
(3) a€lL,ir(o, K,z) =2™ +a2™ '+ +a, &L, AR K(a)/K IZD\T
NK(Q)/K(O() = (—1)mam, TrK(a)/K(oz) = —a.

REBA 181 12H% oy ZHET 5.

(1) fEED 0 € AwtK/K I LT {ooy, - ,00,} = {01, ,0,} %5056, a€ LIZx
LT Nyk(a), Trpr(a) 13EHIC o TRETH D, K LTEENTH 5. #E>THIC K DJL
TH%. $72 Npji, Trp e BWZNZIRE, MEZROZ LWL TH L. I 5ITERD,
5ae€KIZOWT Tryglan) = aTrp g £% %56 Trid K ORI OERIRITSH 5.

) [L:K]=r,[M:Kl=s&tLl,pj: LK (@G=1,- 1) ZH~O M LOFHE, 7
M—-K((k=1,-5 %2 KOH~D K FoFMEd Lk &7 3 K Lo 7 K S5 K
ICHERCTE 208, COEE Tp;: L - K & K FORBZZFEMT, {0} = {fap;} £% 5. &
2T ae L IHLT Nyg(a)=[](I[;”)™ = Nayye(Npu(a) &% %, Trace (20T
bAKTDH 5.

(3) irr (o, K,z) = (. — o)+ (2 —ap,) T8, m o K EOFEB p; 0 K(a) » K
() BHD,

m m

Nk (ay/x(a) = Hai = (=1)"am, Trge)yr(a)= Zai = -

=1 =1

&% 5. O
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R 18.4. (Artin ®EM) o0y : L — 2 (i=1,---n) I L 5 Q2 Oh~DEZ[H
MERETL. ZOEZ oy, -+, a, €2 ITHL

07+ 4,0 =0(V0el) = a;=-=a,=0.
ZOWE%E, {0} 3L L1 XM THD, LT 5.

SEEA H 2 (ay, -, 0p) #(0,---,0) LT, EOLEMDOBIRRDELD 2oL LT, 2Dk
ZEARADNT a; #0 %2 % i DB ERN2bDZHED T (EL SIXH S ZMHITIENT)

(18.5) a1 07 + a0+ -+ 0,0 =0(V0el), o#0 (1<i<r)
ET2. ZDEELBLEAAr>2 T IREICKD oy # 0y W2, 171 £ 2 LD yve LD
H2. (185) 5
(18.6) a1 Y707 + a0 + -+, 707 =0 (V8 e L)
2135, (18.5) Z 47 fifL T (18.6) ZA L yl11iE
ag (Y —=72)02 + -, (V7 —7)0 =0 (VO € L)
ERDH, an(y —72) £ 0 THDED 5, UL (18.5) DIEE r DRAMEICKT 5. O

f 18.7. L/K ZHIR h/\%ﬁﬁﬁ}ﬁz&fin ¥, Trp(0) #0 &% 0 € L3H 5. HE>T

ST, RO THERE LIEBTH 5.

EE 18.8. (Hilbert »EH 90) L/K (FK[AHEKT Gal(L/K) = (o) &¥ X,
(1) Npyg(a)=1 <= a=p"(=4(p)") £%h5 e L BHET 2.
(2) TI'L/K(OC> =0 <— Oé:ﬂ—ﬁg A B eL ﬁ)ﬁﬁ:'@‘%

ER 18.9. “THL 907 & WA, Hilbert 25HitHAC F COBGRD R ZERR L TH L
7z Zahlbericht (1897) &) 2 EHDOEFZICHEK T 5.

BEER [L: K] =n &3 %. (1) (&) Npyg(a) = altor+e"™ = gleo)itottot™h) - gloo®
1LERDIELW. (=) 184 % 1=ids, 0, -+, o LITHEHLT, % 0 L IZD0T
(18.10) 0+ ab” + 707 4. ltotre e g

ER5. hollz B EBTIE, Nyg(a) =102 af’ =4, it2Ta=p4"7 235,

(2) IS Trpyx(0) =0 +07+--- +6°" " TH5.

() Troyx(B—=B7) = (B4 874+ 87 )= (B7+57 +---+57) =0.

(=) 18.71CXD Trp k() #£0 L% 0 L b 5. Zhzflil,

B={at +(@+a)0” + - +(a+a”+--+a” )"} Trpx(d)
EELC. ZDEZ 0 =0, BEOIRGE 0=Try k(o) —a4a+-4a kD
a+ 87 = {aTrpk(0) + a0 + -+ (a” +a” +--+a” )7} Trp(0) ™ =8
tix 5. =
AR 18.11. o & 0BT % (18.10) D/iAD % Lagrange Dozl & W5,
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= 8 &

18.12. p#HE, a? —2—1=0DIRD 1D acF, 2LD, K=F,(a) £EL 2.

(1) COELEEWRK/F,ldo: f—p+1 TEXZ2HCRAMPIERT 2 p ZKHEHIK E 7
52 EZML, it (a,Fpz)=a? —x—1 BLO Ngjp, (o) =1 ZmE.

(2 p=2,5,TDEEIC, (1) Do PV Ta=y"7 %% ycK ZRdD X.

18.13. BRXKILKR L/K 22T, L/K 37 < Ja e L, Tryk(a) #0, TH 3.
I zikie k.

26) 15.12 & —¥FEME.
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19. Kummer =X

18.8 ZHAHTRDEMMBESINS.

EME19.1. (¥l Kummer #5K) A K 131 OFHE n TR Z2EHLEL LD, 2D L ERD

I RVASN

(1) L/K 23n XOKEFERZESIX, € K BHFELTL = K(B) 22 irr (8, K,z) = 2" —a
(aeK) %5,

(2) WiZaec KIZWHLT, ZHA 2" —a D1 ODR Ya ZWOT L =K({a) BT,
L/K & d XOKEHERTH 2. 2I2Tdlddn, (Ya) e K Ziil-TdH 2 HRE

BEEA (1) G=Gal(L/K) = (o) £$%. Ny g(¢CH)=¢"=1TH325, 188(1) &b
CL=pY7 It Bo=3C £hb Be L BEAETS. COLE REICED 1 D n PR 1,
Cooen, (HIRTRTERZDS, B, 87 =, B7 = B2, -+, 377 = B¢ BT RTHRY
D, HE2Tn<[K(B): Kls<[K@B): K] £t%5b. =l LOK(B),[L: K]=nTHb»5
L=K(B) tha £/ )y =" =p"THshr6, el =K a=p" £EFIE
= /a(ae K) TH5b. £7,58(2) 6 irr(Va,K,z) =2"—a bRI NI,

2)y=a £BL. TDEE v, 4 -, A IFTRT, EOITERLZ D, D 2" —a DIR
THEHNS 2" —a=[]7(x —~¢) £RD, SHEFFHENTH S, irr (v, K, z)|]2" —a TH
2056 vt K EOHT, v O K EOR-BRIZTRTAC DIFDOILTH 026, 21613
L=K(y)I&FENns. f6>7T L/K 13 Galois #AKTH 5. ZD Galois #f% G = Gal (L/K)
9%, 0€GIZOVT A7 =41 (i(o) € {0,1,-++ ,n—1}) DIFICHEHIT 2. 0 13 v DR
VIO TEELZDOEHR G — () (0 — CO) IFHEHERMTH L. XOT G 130K
n OKEIHE () DEARELEFMTH Y, ZRHEOKEHETH 2. WRIC |G| =d LT
dn TH2%. ZITHDHT G OERITLE 0 EFHOTGE = (o) LTHR, () =1Th?
225, (717 = (77) =44 =~ XD T Al e LC =K ThH 5. O

EE19.2. B K 31 0BFHn F#REGLLET . K EOWLO»DEEN fi(z) = 2" —q;
(1<j<r)%2FE~ED. ZhoolE K ISHRMLCTELRRRK(Vay, -+, Va,)/K %
Kummer JAK EWEL. 19.1 THBEXRZIERIE r =1 OEELOT, 2 2 Clk Bl Kummer 4
REMRZEELT.

27) 5T ged(char K,n) =1 TH %
B) Zhold K B Th 2.
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20. M2 F

7 K OfRBWWHE K 2 1 2RO THEET 5. K ND 1 D n fiRO2MAEZ U, TET. U,
FLHA 2" — 1 OROBETH Y, —MIAE n LT OKERETH 5 (OB 1, & 13.6).

nRE 20.1. 1 D n FARDMEBUSOWTRD T LD 37D,

(1) charK =0 D& & |U,| = n.

(2) chae K=p>0DELZE n=pm,ged(p,m)=1&TUX, U, =U, T |U,|=m.
(3) 1D n FiiE K LoHNTH 2.

BEER f(z) = 2" — 1 & T3S f'(z) = na" ', DT char K =p, nlp %2562,
flo) GEBZEZT U =n &2 £/, 2 DEHE 2" -1 = (@™ - 1)P L&D,
2" — 1 IFEBRZR 20D U, =U,, U =m TH2. 61210 n FRITEND, &7
ML 2™ — 1 ORTH 206 K LB TH 5. O

EFE20.2. KK ITHL, fifin Dt (e K* %2 1 OJFMG n FE LS.

ZDLEU, =) Tged(i,n)=1%51F ¢ bF 1 OlH n #RTHS. L= K(U,)
FZIEA 2" — 1 ORIDRETH D, K DIEBIERTHZ. ZDL E (1d K Lol
H506, L/K Z7MNTH 5. 75T L/K 1% Galois JERTH 5.

EFE20.3. KM »H2 KU, /K OFRETHL EE, M % K Lo Fak Lwvs.

MRE20.4. K K FOMSHEIZ K O Abel IhKTH 3.

SEBA Abel BEDOFRIHEZ T NTIERTH D, 20U X D BIRERED Abel HEZ DT, Galois
DHAREM 163 12LD, L = KU, 2 K LD Abel ERKTH 2 Z & ZmE L v, 20.1
REEANUL U =n ELTEWV. U, = (), G =Gal(L/K) £BL. 0 € GIltonT
7 =C" B (o) € (Z/nZ) DSEEDH, THUTED G & (Z/nZ)* DR L [F
THBILBODD. WRIT G I3 Abel #THS. RIZ M % L/K OffEfkE L, H=GY
(M IZXBDAZEHR) LT5. COLEG D Abel W2 HAG TH 506 M/K 1% 16.3(2)
£ D Galois AR T, 16.3 (3) £V Gal(M/K)~G/H T®H 5. G 2% Abel #7205, 21
Abel BFTH 5. O

EE20.5. 1212, 25.6 I2BWT, Gal (Q(U,)/Q) & (Z/nZ)* DFABTH 2 Z LHRINS.
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21. REBMICHEITBHER

COHEITIE, FFICH S 2 WIR D FIZ I RTEE 0 TH5 95, OTHICQ 288, %
72191 EEERIC a3 2" —a DRD 1 22 RTHEDET S,

EE21.1. ARXIEKR E/K I L T, Z20HEFED S
(21.2) K=FE,CFE, C---CFE,=F
WHOT,0<i<r—1%5% i <L T irr(Va;, Bj,o) =2 —a; THDT

Eipn = Ei(Va;) (a; € Ey)
EBDOTHhDHEE E/K IFEBICEZIARTHE Evs o, SORRBIRIEDIGIX
K ETHRSFRRTES LS

EE21.3. ERRSOERIC T T2 = Y1 LB L, L0 SH K ) BIRK
R ThH B, RO n FTRDY Y1 DAL X O RIE 2 50d % R0 B0 AT
K7, CORHEBORE i (Vai, Koo) = o™~ a; 1, 2O &Y RIS S
Wil e T 2701t ANTH S, Kalx, 2 OWEIEICH2 530 200, B SEM 21,15
ORI EHICR B, STk [N] T, 202 ANZ ORI L 2SN THE,

E&E214. kK EOZHER f(2) = apr” + aia™ ' + -+ +a, ICH LT, ZORBTART
Q(ag, a1, ,a,) ECHREFERTEZ L&, AR f(z) =0 X RBINCRIT 2 L vidh s,

ZDZ L, ARK fr) =0 DEXTRT flo) DFEB ao, ar, -+, a, WTPUHREE (+,

x, +) LEREINS L WSEE V) 2HERETTOTRONE L %:ﬁwﬂra;z) és e
2D EFET, flo) DK =Q(ag,a,- - ,a,) LORNIRED, K' Db 2 FRIC
IR EEND 2 Eicfide & o,

F21.5. XD EERYE.
(1) DI K CMCLIZBWT, M/K, L/M Bt bICFRICK 2 KE61E L/K b5
BICX2IKTH 5.
(2) L/K ZEMRICKZIAREL, K % L2880 K ORBIWEAE L T2, K Eodh~oF
Mo: L KIZHL, L°/K bERICXZIEKRTH .
(3) }Ht L/K T, L3 K LOERIEKE EICEENDDY (2%) L O3 TRT K LT
BFRATEZICLMST), L/K HFIFERIC K 2IER TR0k 2 2807 X
( Hint : % 23 ﬁﬁ@?f‘ﬁ%%ﬂﬁ. )
(4) L, M 25K K/K OHHEET, L/K DERICX 2IERTH 5163 ML/M 23
BRICK RIS whlzZ L. 72, L/K & M/K 23HICERIC X 295KT
212669, LM/K DPERIC X 2I5KICIE7% 6 kol 22807 X.

51% 21.6. n € NI L, Q DR EMEAEL Q ND 1 @ n RO 2% U, TET. QU,)/Q

FICHDEBICEDLRICEET NS D, ZNARPERICK 2IEKRICH 2 LIFRS 2w
(n =7 OBEDBKHI. 21.19 2. 1 OlH 7 FRZET DI V-3 2% D 1 O 3 TRILETH 203
U:2Us. ). LU, #BD 218 DRI, HE neNITWHL, N % 1,2, ---, n DIRRAEHE
TIUE, Q(Uy)/Q IFFRIC X 2IEKICHK S, 21.8 13 21.15 DFFHICHIETH 5.
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EE21.7. G G OFIRE G, 2672 55T
G=G>G>-->G,={1}
L5 b D% LRSI &S

218 K%2hET2. ARBn ITNL, 1 DFEBEm TR (m=1,2, -, n) D&
ThohbH8%T, (CK) L3+, K(I,)/K \ZBERICL2I5KTH 3.

SERA n ICBHT 2IRWNIE TR Y. K, = K(I,) £¢8L. K = K, = Ky, K3 = K(v/=3),
K, = K(V=3,V/=1) IZOWTIEFEIFELWY. n>5 &L n—1 FTERIEDZDOT
HBEREX 2 1DFEBNFERD 1 29ET2. ZDEE K, = K,1(() THED5,
K, 13 K, 1 ® Abel IERKTHDO T, [K, : K, 1] < p(n) <n TH5 (204 £ D). Abel #f
Go = Gal (K,,/K,_1) $HEBKEHEDER Hy x Hy x - x H, XI5 (FR Abel #fD
MEEM). 22T
Gi={1} x- - x {1} x Hy1 x -+ x H. (<Gy) (0<i<r)

EBTIE, Gy DIERS] Go>Gi>--- >G> G, ={1} DRonT, G /G, 2 H; &
BOTHS. HF1<i<rliZowT K, & K,_; DHREET, G, RIET2b0% L, &
T2, KRS Lo = K, 1, L, = K,,. Go 1& Abel BELZD 6 Gy <Gy T, L; & Ly D Galois 5
K, Gal (L;/Lo) =2 Go/G; THY, Li_y 25 L & Ly DHRRHETEHARE Gi_1 /G < Go/Gy 12
WNET 25D THS. ML, Gal (L;i/Li1) = G /Gy = H; T L & Ly OEBHAKTH
% (16.1,16.3 ). |H;| =m; EidT & my=[L; : Li 1) < [K, : K, 1] <n TH5»56,
Koo & (62T Ly 13) 1 OIS m; T2 ER, L = Li1 (), irr (ay, Li—q) = 2™ — a;
(a; € Li_1) DIBIZERIND (191 &D). INTK, B K, DBERICX2IEKTHE L
DRI NI K,y ICBT 2IHNEDIRELD K, 28 K ORERICK2IERTH S Z Ldaib
00 AR DREADE TS 5. O

DU Tl 7o BN AT & Galois BED AIEEDBIR 2 B~ 5.

EFE21.9. HREE G BN THh 2 LIE, BB G =G> G > > G, = {1} 28
FEL T, Gi/Gi (0<i<n—1) 25 Abel #HICZ 5 2 L2 WS b EHA Abel fElZ
AIfERETH 5.

[ 21.10. Sy, S5, Sy DAERETH 5 2 & 2/, (BT 21.14 T, [N] @ 16.1 i, [Iy] @ §1.11)
f21.11. "BERHOIARIIFEHCH D Z L 2R,
i 21.12. H[ERED S I ORENOHERBLDGUIIAERETH 5 2 & 2R+,

(0<i<n—1) DFEEMNBOKHHEE 22 b DIFET 5 L 2mt.

Mi21.14. ## G & NG 2L, N & G/N P& DI o1, G bl ch s 2
ERMRE. (2D EH5, L/K H3 Galois IERTH b, diEfk M 122owTH M/K 75 Galois JERD & &,
Gal (L/M) & Gal (M/K) DSTIfERECHIUL Gal (L/K) bHEHTH 2 2 LGS NS, )
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EE21.15. L/K BPERXIERD & E, XD 2 DIFFAMETH 5.
(1) L2GUERICX2IEK E/K 8% 5.
(2) L &L HPBER Galois 5K F/K T Gal (F/K) DHfE#E L 25 b D035 5.

SEEA (1)=(2). EMBICX 2K E/K 25~% Fri1
HOINDRE I r 12 X 2BUANIFNET, (2) DRk -
BIKR FIK DT 52 L 2R, %
Stepl ¥, r=00DEEFX L =FETHD, 0)
F=FE :30E Gal(F/K)={1} t%%. W e
B0, ZOBAIE (1)=(2) 2IR D 7. Ern W

/

Step2 r>0 &L, BEIC KK B/K 25 L/E
~BEOIIDEE D r 2T (1)=(2) 25E L y
LET B, 2 RS

&
&
K=FECE C---CE.CE. 1 =F, ‘ vy
Ein = E{(Va;) (3a; € E;) E, K(C)
BHOTLCE Eh>ThHE, —7, T (1) )
D E/K £ LT, ZOkOFIOMHmsy K

]{:::Eb cCkEC---CE,

#HN L LELTE, BHEZZEANUL, IFNEDIREL D B, 288 K @ Galois JhK F, 23
HDT, Gal (F./K) D3AfEREIC D Th 5.

Step3 ¢ % 1DEMHn, #RETZ. K(O)/K b F./K b Galois IkK% DT, 15.2 D%
£, F.(¢Q)/K I Galois #iK. F,./K % Galois KW 2. 16.3(2) & (3) 225, Gal (F.(¢)/K)
>Gal (F.(¢)/F,) T, 2® 2 HORIRERIIVEE Gal (F,/K) LHMTHY, 204 205
Gal (F.(¢)/F,) \& Abel #, 6> THfEREZZD 5, Gal (F.(¢Q)/K) bHEHETH % (21.14).
Step4 XC,a,€E,CFE T, % 0cGal(F/K)IZ2WwT,

ny—1

2 =0, = [[ (& = /ar ¢”)
v=0
Thbsb. 22T Gal(Fr/K) ={oy, - ,on} &RT L EL, RDOEZENS .
vt = B (G Ve ).
Step 5 AR Fopi/K DD Galois I5KE F/K D 1 DThHhb. ZNnzmI). £,
Fry1/F(C) \& Abel 35K F(C, /a,% )/ F.(¢) DOABMAEWD 2., 16.5(2) £ D, Abel I5K, fiE
DT Gal (Foy1/F(Q)) ZAIMRECTH 5. £7 Fryy 3L
H (2" —a,") € K[x]
o€Gal (F./K)
DIRNTIEETH 27925 F1/K 13 Galois SARTH Y, BI562I2 B,y = E.(Va,) C
F.(¥a,) C Fry1 TH%. Step3 & DIEK F.(¢)/K I3 Galois TH D, Z10 2 Gal (F41/K)
> Gal (F41/F.(¢) TH 2 (16.3(2)). D 2 HORIRBEREII AR Gal (F,.(Q)/K) ICFIE
T, Gal (F,11/K) b A[fERE (21.14). 1625 T, RDOIIDORE I D r+1 T (1)=(2) IZIEL v,
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2)=(1). IKED F &8 K OfRBUNEAG:Z K £ 3%, £/ G = Gal(F/K), |G| =n
EL, KIZBWT 218 DELEFT I, ICLBHK%E N=K(I,) £tBL. TDLE Galois #i
RKF/K®DNICKBHRS LT NF/N b Galois KT, Z D Galois #f H = Gal (NF/N) 1
G DHHHABELEMITH 2 (16.5(1)). £2T H IFAEHRE (21.11) T, IEHF

H=Hy>H > > H ={1}, (Hj/Hy 3MEPFEHOKHEE (p; RETB))
DEET 2 (21.13). E; = (NF)H: L BHE, EOIEBRFNCHIE LT NF/N OO
KCN=E,CE,---C E,=NF

21%%. Eip1/E; 13 p; ROKIEWAKT, p;=[Eiq : B |[NF: N]|n TH 255 1 D5 p;
FMRIZ N IS, 62T E Icé&Eh, 191 XD, EM_E(\/_) L% a; € By DHRIET S,

/ E‘T: NF {1H}: Hr '
\
A F Eﬁ—l {1c} Hy
\
| | s
:é pi TOKRHEK p; ZK AT =
g Eifl Hi*l
= | |
X
s | |
/N:K“”L):E0 H=Hy
F T N %-,S’b [‘—[
M K‘ ‘%;K ’S§\7 G

DL ZF degirr (¥a;, B, x) = (B : B = p; W2, irr (¥a;, E;,z) = 2P — a; THRIFUL
ok, —J7 218 Ik, N/K FBERICK PR THS226,215 (2) £ H E=NF
13RO BIRIETH 5. 0

FRE21.16. BRADEMIC K ZIRDERIL [N] ORDZNERZ 70, BARIC X ZHIEKD
o BIFBERICE 25KI272 2 LIRS 2 L, W DD DRRIC X 2 KO B HH
CEMRICKZIERICE S EDBRS 2\ (215 (1), (2). TUHEET 21.15 OFEH EMEC
OTLES. COitHIR Iy ITHIPNTHELDTH 5.

FDOEED? S BAHICRDODEHRBESNDS.

EE21.17. & K 1370 ag, -+, a, 12X D K =Q(ag, a1, ,a,) EHBDThbHETS.
f(x) = apr"+ayz" '+ +a, D K LORNGIEEEZ L £ T 5. XD 2 DIZFHE.

(1) R f(z) = 0 1 FRBUNICE T 5.

(2) Galois #f Gal (L/K) (3 n[f#fECTH 5.

BEEA (1)=(2). EED2 o (1) OFRIZ, K OBERICK IR E TL2E&L008H5 T L
LFRETH S, 2115 &0, 2D EE L & K @ Galois #kKk F/K T Gal (F/K) 2350
BER2bD03H%. 21.12 1K D Gal(L/K) b AIfERE (2)=(1) (X 21.15 K hHS2. O
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EE M E

21.18. HERX a0+ 2° + 2+ 23+ 22+ 2+ 1 = 0 ORIFPUHBEE, SEHRS, 3 Ff51C X

DTHEITZ I Lz, BENGIIRIZERL .

21.19. « =exp(27mi/7) + exp(—27i/7) EEL & &,

(1) irr(o,Q,z)=2*+2>—2r -1 TH 5 I LZ2RE.

(2) exp(27wi/7) — exp(67i/7) 1 Q(a) D Q LD Z HGANS Z L 2R+,

(3) LoACHAEZ ¢ £EL. o % a DFHATET. Z21% ¢(a) (HL p(r) € Q(z))
ETBEE 0 =plp(a)) THDZEZHEIPD X.

(4) Q(a)/Q IF Galois #AKT, Gal (Q()/Q) (3472 3 DK MIFETH 5 2 & 2.

(5) o BRI BT V, ¥ RO THRE, (fran ) (7T TV )

3

21.20. /X 2°-2=0 O Q Lok zE K £ 5. Gal(K/Q) 13 & DREALHED.
(Hint : ¢ = exp(2mi/5) 8L, o, 7 %2 V27 = ¥2¢, ¢“=¢, V2 =92, "= TEDDE o,
7€ Gal (K/Q) TH Y, Gal (K/Q) = (o, 7).)

21.21. 1 DJFEEH 11 FRIZOWTE NS .2 ( = exp(27mi/11), p = exp(27i/5) L E L. DA
T, TRCOBUIEFE IR C DIt TH 2 LT 5. £

m;:vﬂ@9+zh6 5v/=5 — 2¢/5 + 45v/—5 + 2v/5 )
\/11(89+25\/_+5 ~5— 25— 45¢/-5+2V5)

Vs = {/1(89 — 255 — 5v/=5 + 25 — 45v/=5 — 2/5 ) = 319787 -~ — i0.87933 - -,
\/11(89—25f+5m+45\/—5—72)_3.19787---+¢0.87953--~

EBL. ZZTHERIZ S DOOOFET 208, WHEICT 5720, EORRIZBEEGR 7 o foxHiE
DRG/NIVHDEERZ LI HL V-5+2V5 & V—5—2V5 DEEIRTIEED
WCIFIZEDTHS. PLTORICEN K
(1) WWa=VsVy=11 TH2 I L%ERE.
(2) y=C+C P EBLE Yy

vyt =4y’ =3 +3y+1=0

3.31568 - - - +10.07884 - - - |

3.31568 - - - —40.07884 - - -,

e 5 2 LB
(3) (2) Dy ld
y=—-11+Vip'+Vap>+ V50" +Vip®) (=2cos(3)=1.68250---)
LB LRTY
PlEXD C—yl+1=0 ZFET ¢ OERFRIPES N0

29) Z DFHREIC O\ T Tan Stewart : Galois theory §21.1 IZGtiliA3% % 23, (4th ed. FTOLTIZ) £ Dt
D % &E. Olaf Neumann : Cyclotomy: From Euler through Vandermonde to Gauss, Leonhard Euler: Life,
Work and Legacy, Robert E. Bradley and C. Edward Sandifer (Editors), pp. 323-362 (ZIEMEZ R D H 5.

3 ZORWT QC)/Q MEMRIC X 2K Q(Vi, Va, Va, Vi, p)/Q OHREHATH 5 2 L h3bd 508, 2Ok

Q(Q)/Q RBERICXZWBRICEDTHETHS ) .
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22. —mRAREFER

ai, ag, -+, ap V3 K ETREWICHZTH S T2, ZDLE, INsZ2RBETHHIH

X g(x )—a: +az" M+ +a, 2 K EOn X REEA WY, K g(z) =0 %

n R G E Vg 2 RO HRRX 22 + a12 + ap = 0 1 FREPIAR T T, DA
—ay + Va2 — day

2
ﬁ“%uemaaé 3K 4 RO—BSTRAXSRBIRET T ZDREDAR L EASNTH
5. L5IT 5 XU LD BINIZET T, Z2 DREMBORKIIHFEL 2.
_m%aﬁﬂ ZREH L 72 D13 N.H. Abel TH 5. DT, 21.17 2 H b TR o Af g %
PR,

WE by, by, oo b, 3R K BB THD E L, L=K(ty,-- ,t,) £BL. LIFE
Boty, - b, BT 2 EBBEAR L IZN 2 b DTH S, {1,2,-- ,n} LOXNHEZ S, &
TS, DIL o 13 4,7 =t,5 EBCT{ty,- ,t,} DEBRZIISET. ST, K DFILZE
AZICL T, 2SN DTt IZER o Z21ET 2 LICLOTL/K oHCHEMF NS, %
Nb o TRTIZIELELEL S, <AWL/K LART. LIZBITS S, DAERK%E

F=L%=K(t, -, t,)°"

EFITIE, 158 12K L/F 1E S, %2 Galois fif& % Galois AR S 22w, FIZET
2% AL ty, -, t, DN EIFEN, 2D 9 BROBORE HEANIER L IFS
si=titbttty, S5= bt;, o, sp=ttye 1,
1<j
16202 K(s1,82, -+ ,8,) CF CLT,1583) kD [L:F]=|S,|=n! TbhHs2, XD
ZEDED V.

BIRE 22.1. Lo FDILT
(1) K(s1,---,8n) =F.
(2) s1, -, 8y 17 K BBV TH 5.

BEEA (1) [L: K(s1, - ,s,)] <nl &% 5 2 EzmEld kv n ICBT 2 @iNE TREHY 5.
n=1DEZRWHSHLTHS. M =K(s, - ,s,) &L

n

flz) = H(m —t) =a" — s 2" 4 (1),
i=1
T f(x) € Mlx], f(t,) = 0 WA [M(t,) : M] < n. —Ji N = K(t,) £&EITII,
L=N(ty, - ,tn1) THDB. VWFE by, -, t, g KT EELRNHTAZ s/, -+ 5,00 ETHUL
s1=81"+tn, Sj=tusj1 +s 2<j<n-—1), s,=s'ty

ERDBPE, K(sy, -, Snytn) = K(s1', -, 8n /s tn) ED M(t,) = N(s/, -+ ,5,1") &
5. WEDHREIC KD [L: M) <[L:K(s/,  ,8,1)] < (n—1)! TH5. 2T

[L:M]=[L:Mt)|[M(t,): M| <(n—1D!n=n! tks.
(2) L/F 3REWITH 505, 6.6 ICXD trans.deg g F = trans.degg L =n L% %. ZD
EE (1) 26, n DI sy, -+, s, 1F K BB TR ITIUE R S 220, O
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221 POoRDEMPIESNS.

EXE22.2. gv)=2"+aa2" 4+ +a, 2 K O—LHEHX (DT ay, -+, a, F
K ERBST) E L, E % N = K(ay, - ,a,) LD g(z) ODFINIEAEETSZ. 2D
& & E/N 13 n ZHAHHE S, &AM Galois B2 &2 Galois AR TH 5.

REEA 22.1 TN L 72BRIC, ¢y, -+, b, 13 K BEARBENICHSZE L) 206 1I2Bd 2 AR
A2 sy, 0,8, ETBEE L=K({y,  ,t,) 1FF = K(s1,-,8,) =D Galois 5K T
Gal(L/F) = S,, £7 s1, -+, s 3 K EREITHNTH S, /2T K EOFEE o -
N S F (a;— (=1)is;) D3 D, TOFHRTHELIEK g(z) 1&

n

@ (x)=a2" —s 2"+ 4 (=1)"s, = H(x —t;)

i=1
ICHESINS. L ¢°(x) D F LORNIETH 2025, 0137 E = LIHERINS
(102 12k %) TDEE p: Gal(E/N) — Gal (L/F) (p—aopa ') IZAMNEHRTHS. K
2T Gal(E/N) ~ S, TH 5. O

22.2 £ 2117 6 RDEHMBEHE SN S.

EE 22.3. (Galois 0Ef) & K LD n RO—MBHERX 2" +a2" '+ +a,=0 &
n<d4d DEE LIPLZDE IR TREMICHET 3.

SERA WIFREE S, 1E n <4 DL ZRAMRHETH 228, n > 5 %6 IXIEABHECH O (22.6
TRING ) "+ g™+ ta, FFEEQ LoETHATHH L. 1DOT 22T
K=Q &BFIZ, 21.17 > 5 TIRIEDPNS. O

= E M E
n>5DEE n XNFREE S, DAERETHR\WI 2D TIZHED TRY.

22.4. S, =((12),(13),---,(1n)) THSILERE.

(Hint : (i j) = (149)(15)(14) THBI &L, S, WABHOEERTERING Z L%, )

22.5. n>3DEE A, =((123),(124), ---, (12n)) TH?SILERE.

(Hint : A, 2% 2 HOHIDOEDOEE» SERIND 2L, 224, BXO (12)(15) = (12532 (1)1 5) =
(12i)(125)% 3<4,3<j) THDHILzS.)

22.6. n>5 9%, HIZ A, DIEBTEITHET, A,/H 13 Abel HETH % L ¥ L. RDHIC
BNk HL, 4, j, kidEND 1 TH 2 THAEL, HORKEZITEOBTOMTH 5.

(1) 12k)=0dk)(k2)1dik)k2j) " ZHE»D X,

(2) (12k)eH ThHsrIL%ZmE. (Hnt: KELD HD[A,: A, )

(3) H=A, ZmL, A, BAfERETR W & 2R X.

22.7. n>5 95,85, FA[ERETHRWI & 2/ (Hint : 21.11).

31 R%e 3 TEEE b AN .
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23. 3 RO—AixAFEXNDERE
a, b, c ZAREILE LT, 3RO
(23.1) flz)=2"+ar’ +bx+c=0
DI-EDARE RO THS. (23.1) D 3 DDMRE ty, ty, t; EBL. UT, w = 23
K =Q(a,b,c), L = K(t1,ta,t3) &3 5. DUT, 2 22 fiOflZ 285, 223 RSN LW
DThH, ZIDoELIROAREEES T 20T TIE%R L, L&, FEESBETH L. £,
Ss = Gal (L/K) & ZDEBAHE A3 ={e, (123), (132)} 20T, DIEHI

S>> Az > {1}
IZBWT S3/43 H A3 b Abel BETH 2026, fEDIC S3 EAIEHETHSL. ZDLE, A=
(ty —to)(ta — t3)(ts — t1) ZAEICT 2ILDEMED A3 IT—HT 2. bbAHA A2 e K DFF
TH2H, Y LEETIUL A? = —da’c+ a®b? — 18abe + 4b° — 27 %213 5. LOIEBIFNICH
JE LT, ORI L D K(A) D K ([K(A): K] =2) 23% %%, 2117 12k b, L/K 135R
ICEBBRICEENDETH . FEBIC, ZORBRBIERZMELL THL. 2D,

B =t 4wty +wits, =t +wts+wts
RENDZEDBHERD. —a=t +ty+ts € K THBPS, K(B,7v,w) DL Bbh5h,
K L(w) = K(8,7,w) & K LOFERICX 2K LCEIATES2DTHS. 243 12 Kk
KThHs. DLUEHETIUL By =a® + 3D, 32+ = 2a® + 9ab + 27¢c ZF3,

K(B,7,w) = K(.w) = K(y,)
Db b, 58 L 48 1E 2 KR

2% — (2a® + 9ab + 27¢)x + (a* + 3b)* = 0
D2MTHSB. 7 f/(t) =312+ 2at; + b= (t; —to)(ty —t3) Tty —t3=—A/f'(t;) €
K(At), ta+ts=—a—t; € K(t)) 05 by, t5 € K(A 1) Db h L =K(At)) TH5.

bLAHA f(t) =t +at* + bt +c =

0 TH5056, [L: KA)] =3 THD, L(w)
L1t K(A) L0 vector %ML LTk N\

2 - - - L K(tl,LU) K(B77)
E{l,tl,tl}%*ﬁl) \..;.T,(JJQL: /
Q(t1,to, t3) THHZ LITFEREI NI, D K(t) )(K(A,w) \

- YN / ™~
NBDOTH DM, L HHFRHIC X BHK P
ITI3 72 5 780, K= Q)
| /

HEMEE Q

23.2. AL TOHHE 16.12 25F12, 3 XTEX 23+ 2+ 1 =0 O 2 MUAIEEE L BRD
HTHEE.

23.3. —f&IZ 3 XD monic BEEIZLIHE f(2) = 23 + az? + br + c € Q[z] ITDWVWT, ZD
Galois Bf13 Az (3 ZOKIHIRE, <155) £k S LRANCZRD, 202 LF B A2 Q W
DYFTLTH L0E0T, HIETES. 2D LERYE.
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24. 4 RO—FENDEE

4 R—IR Dk 2 bR 5. a, b, ¢, d ZAELE LT K =Q(a,b,c,d) LEE, K LD

4 XWX f(r)=at +ard +bx® +cx+d BZEND. ty, ty, t3,t4 & f(x) =0 DRE LT,

L=K(ty, ta, t3, ty) EBL. LN, 5 22 HiOGL T 2R L Th 5. 4 KHHEE S, DIERS
Sy>As> V> Hp {1}

ZENL HL, V={e (12)(34),(13)(24),(14)(23)}, H={s(12)(34)} Th5.
(Vv ptEELThpoRsE) 2 2T Sy/Ay, Ag/V, V/H, H 1ZEND Abel B TH 5. VX

A= (t; —t)(ty —t3)(t1 — ta)(ta — t3)(ta — ta)(t3 — t4)  (f(z) D HHIX & LX)

EBLE, A2c K TH5D. Gal(L/K) =8, £AT, EOIEHFNCKIGT 2 RDHIEKRINIE

K C K(A) C K(tity + tsty, tits + toty, tity + tats) C K(tity + tsts) C K(ty, Lo, t3,t4)
ThHD (k). TIT a=tityttsty, B=rtts+taty, v=rtity+trts EBL. TNHDHER
W a, b, ¢, d D Q LOLHERDETH 208

a+B+v=b af+pBy+~v5=ac—4d, afy=a’d—4bd+
D, 0L 6DFEODBER NS, ZNWAE o, 8,7y 1F K LD 3 KGR
g(y) = y* + by?* — (ac — 4d)y + (a*d — 4bd + ¢*) = 0
DRELTHEoNE. ZoREAL, B 23 HioFIETHITS. 22T A IErOSNS
(a=B)B =7 —a)=-A

IR K. S5 tity sty = a, (tits)(taty) = d & D ity & taty 232 KA 22 —az+d =
0 DIREL LTROND. (t +ta)tsty+ (t3+ta)tita = —c &ty +ta+l3+t, = —a D5t + L,
ts +ty € K(tito, tsty) DO 5 -

K(tltg, t3t4, tl + tQ, t3 + t4) - K(tltg, t3t4).

ti+ty & tity DEP S 2 KA ZMNT 1, &
to 753?%[‘%“% ifC, t3+ty & tsty DAED 5 t3 & L(w)

ty DMFO B DY, ZHUL titats+- - -Hiatsty = —c {1} L - \
L, by, byt taty O S 1 RTRERE R | | Kt tataw)
WTHB N5 6, KOILKIZAEL 2w, H K (tqta, tsty) ‘

2T OHEE LTE . 3R | |  Kleprw)
DIRETIE, 1 DEUA 3 Tebt w 2T 5245 v KBy
BHOr. LinL, OMETIR, IEMANIC 4 X | | PRl
IR E R OD S i = /1 2T 5 Ay K@)~
DED GG, P ERRICE EDTE . | | K@

Sy K

B EE

24.1. AXHD () DIEL W I L Z2RE.
24.2. AXTHHAL 25D T, 4 RIGBR 2t + 0+ 1 =0 2R E, 2 WANER & 5
ROATEE.

20
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25. MAAZEN

B, AR Q oMMk EEET 2. 1 OBUA n Tl ¢ & 1 OEEL,
Po(0)= [] (@-¢)

0<r<n
ged(r,n)=1

EBL. ZHUE 1 DT XRTCOFELE n TREZBE T 24T, n X HSLEA LFIZN 5.
B125.1. MODZHEK &,(z) DBIZ2ZE T TEL. FH p ITOWTIE
Py(r)=aP + PP a1
Ths. Zofizd LR L TaUL
Di(z)=0—1, D4x)=2*+1, &slx)=2>—2+1, &g(z)=0a"+1,
9259(93)—:5 +28 41, Pplz)=2* -2+ -2+ 1, Ppr) =227 +1,
Pu(z) =2 -2 +a2* — 2 +2° —x+1, D) =2 —a2" +2° -2+ 2% — 2 +1,
Dig(x )—x +1, P(r)=2—2*+1, Pg(a)=a® 2% +2* —2+1, ------.
&, BN £1 DA DRICRZ 208, KD H 5 -
Bros () = 2% 1+ 21T 4 246 — o 12 [t A0 g9 4 g6 4 g g
LS8 82 g g8l 28 026 24 22 020 AT 4 016 15

+I’14+ZE13+{L‘12—IL‘9—I8—$7—$6—$5+l’2+$+1.

EBA (1) 3HPTH S, £72 1 D n FROMED 1 DZHEGUL, Z0UE, HE 1 2D H 5595
din I LT 1 OJFEEG d BIRTH 2005, (2) 2D 32D, (3) 2 n DIHETRT. VWX
(25.3) 2" —1=0,(z) f(z), flz)= ][] Palx)

dn,d<n
ETIUR, FEDIREIC K D f(z) € Zlx]. £7 f(z) DIRERXDFEIL 1 TH S5, 2
U IR EE %IEJ&‘:” TH 5. (25.3) ZHH L TD, n (BT 2EENFNED S D, (2) € Q[x]
ERBIEDRINAEDDS, TRED 254 12K D &,(2) € Zlz] Bbb 5

O]
M 25.4. R % —EoMER3 (UFD) L L, K #Z0OfkL¥ X. f(z), g(x) € R[z] T
g(z) € Rz] FHEMHLHEATH 5 L LK. Klz] ITBWT f(z) = g(z) h(z) (h(z) € K[z]) &
FREINAUR, h(z) € Rlx] TH 5.

32) g(x) = apz™ + ap_12" " + - + a, DERBDORKARIEDS 1, ged(ag, -+ ,a,) =1, THBHZ L.
33) MMMABE R (%, 2 DFICE HILLAN D H 6w 2 uSEERc o Ic (Hnofz SHEL <) —Blicaffcs
Bed | —~EHMEL (UFD) EWFIZh 3.
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EE25.5. &,(x) 1T Qz] ILEBWTHENALEATH 2. AL &,(x) =irr (¢,Q, ).

BEEA ¢ 2 1 Dl n FARE L, f(z) 2 ¢ Z2RRET 2P DOEBNG Z FOLIHA L §
5. ZDEEZE f(x)|2"—17T,254 D06 2" —1= f(x)g(x) L% % g(x) € Zlx] BDH 5. \»
EFpxkn EAVNCEREBEOIZRETIUL, f((P) =0 £HD I EVPRDRICL TRINS.
CNDEE f((P) A0 ZIKETS. 2OLEE g(CP) =0 THRLTEES R\, g(aP) 1X ¢ %
BIZH 296 g(a?) = f(z)h(z) E7%5 h(z) € Zlz]) BFET 5. WELEEDIL a € Z ITH
L, MEd 2882 aclF, Lall, EREOEHN o(zv) € Zlz] ITHL, ZDREZ X
LRERBUCEEFATbDZ B(r) EHL LTS, DL E al =a ITHERETUR,

f(2)h(z) = g(a") = gla)"
TH05, f(r) & glo) FEREZFD. fEOTF, ETa"—1= f(o)g(z) ZEREZED,
ZHUIRAE ged(p,n) =1 ICFET S, EOZ E2HAT, —MIC ged(r,n) =1 613 ¢ 1
f(z) DWRITR 2 2 ED3, r DFRNBOWEBICE T 2lmiETRENns. /2T D, (x)|f(z) &
%503, f(z) IZBEITH 205 f(z)=cPu(z) (ce QX) £HDT &,(z) B THS. O

%25.6. 1D n F®BREEOLIHEZ U, CQ LEL. Gal(Q(U,)/Q) & (Z/nZ)* LR
Th5.

SEBA 20.4 DFEHDERETIHER7E D Cal (Q(U,)/Q) X (Z/nZ)* DFIHE LRI TH 5.
L2512, QU,) X &,(x) DEANIETH 5525, 25.5 &£ 25.2(1) I2X D, Gal (Q(U,)/Q)
DAIENE p(n) TH Y, T3UL (Z/nZ)* DB &7, WwRIZ, 20 2 fHIFEAITZ
Tk o kv, O

B25.7. (% 1DHnFTRETS. [QU): Q] =¢(n) Zrt.

EEMEE
25.8. TEDneNZEN. ZDEEp=1 modn B2FK p BWEBIHFET LI L%
ROITEHTRE. {p1, pa, -+, pp} ZZDREFEROLEEDOEAR L L (HEATHRL).

a=npipy-py EBVT P, (a) 2EZET 5. ROMITENXK.
(1) &,(a) 11, -1 TIEHWVI LEZRE.
( Hint : HEBCFHICE T 2HEE & (z) DERE. )
(2) ¢>1% Dy(a) D1 ODFRFLHE TDLEEg=1 modn THS I LZRE.

(Hint : m % a € (Z/q2)* LA LZDMBLEE L. Pp(a)la™ —1 THE25 a® =1 modq. DAIT min. TIT
m<n LRETS. —J7 a™ — 1 =[]y, Pa(a) =0 modq TH2D5H% dm IZ2VT P4(a) =0 modg. Ld
Pn(a) =0 mod g THZH 5, Kl a 13 2™ — 1 =[]y, Pa(a) € Fqlz] DEMTH 2. 12.2(1) IZ kU na”"! =0 mod gq
ThiIFNERoRw». L3I gfa, nla £V gfn THRINUELRSRVOT, FEIWET .. XD5T m =n. Fermat O/NER
o m=nldqg—1 DMK THEITINEEST,¢g—1=0 modn. )

(3) LD qIEAE {p1, po, -+, pp} KEENZRVI LZRYE. (Hint: g@n(a) = +1 moda. )

PLEDS B p=1 modn %3FE p 2 HRHT I B TELE06, ZDMLERIZ
R ICHAET 5.
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26. BOD{EA

EE26.1. H G LEA X, BIUER X xG = X, (0,a) = a® BEANSNTHT, LR
Da,beG, ae X ITONT

Al. o = q,

A2 a® = (ab)e

D20/ VD EE G X I TEHLEVS SHICEED o, B€ X ITHL
=03 t%5bTMaceGVBHFETHEE, G X ITHBHITENT S Ewvs.

Bl 26.2. fFHDOHIE ) TRWHIZELT.
(1) MEZEHELETI2H G=2 &£ X =Z 1220V T
ZXZ—7Z, (mmn)—m+n
IEHTH 5. THIIRBINTH 5.
(2) FEZHAELETIHGC=Q & X=Q kDT
QxQ*=Q, (z,y)—>ar+y
FERHTIE 2.
(3) Galois 5K L/K & Z® Galois #f Gal(L/K) 122V T,
LxGal(L/K)— L, (a,0)—a’
EHTH 5. THUIRBINTIE 0.
(4) K Z2E L, ShofREMMAE K 2 1 2BET 5. a D K NO K LOHEZITLOTX
Thoks®ftz S={a, - ,a,} EL, L=K(ay, - ,a,) LK. ZTDLE
SxGal(L/K)—= S, (a,0)— «af
EFHTH 5. THUIAEINTH 5.

EHZRAIHT2 &, LA M2RBT I L TES. fINE p ik F, 2 F, HED LD
1 RIL vector Z2fti] & LT, vector a € F, I X % “a H5H)”
F, = F,, v—=v+a
BXUObeF, 12X2 “bfF”
F, = F,, v—=b

ZENDLE INOHERORKLEZNGDHMIETF, & F,* OILOM» 7455 H 282K L
THT, ZNDTF, AL THZ LERMES. flNEp=5 LT Fs* DFIARE LT
2 DB S . WE 5 LS Fs = {0, 1, 2, 3, 4} ([ZBIT 2 WFRHE S5 Z2fi~1E, 76 (012 3 4)
E(2431)ENZEFNCLBH) & 265 2R LTHT,

(01234): F, = F,, v—ovtl

(2431): F, - F,, v—2

THY, SNSDERTIHE H < S5 23D 7.
M26.3. LO# H Oiz2TEZ LT X MEIZW LD £72, H 5321.20 D Gal (K/Q)
EFBICH D 2 LB

23



% 3l

Auwt L/K, 16
Aut L, 16

char K, 3

irr (o, K, ), 8

Koy, ,ap), 2
Klag, - ,ap], 2
K, 17
K~K'7
K3 L,16

L/K, 2
[L: K], 2
LM, ML, 13

Q, 14

trans.deg g L, 11

Artin DEH, 38
Abel $5°K, 33
— R, 51
1 XAA7, 38
—ie R, 47
ideal, 1
E~DFA 16
Mok, 41
M4, 51
A%, 53
AJfERRE, 43
AJAER, 1
PERKHL, 2
JERAE, 2

B 1

BRUE[ETY 1
Ak, 23
Galois #5K, 29
Galois #¥, 29

Galois #f (ZHHA®D), 33
i, 30

BRI, 47

% (K o), 17
FiK ideal, 1

Kummer 5K, 40
JF46 n TR (1 D), 41
JRIaiR, 35

a2 I, 51
WRERRTE S, 42
A, 13

IEZ 2B

me/ N s (ZEAD), 19

EH, 53

BHA 1, 2

FfA, 3

H CLFBRE, 16

(fFk Eo) HERE, 4
HOFER, 16

Ho A (kD) 16
H R (K o), 16
HEHZHEK, 2

FI B2 BRHER L 16
R, 22

AR, 33
FFE T BERIHE K, 25
Bl 1,3

IERLBER, 20

1ERA, 43

BRI NTAR, 2

% ideal, 1

FIE, 3

1

PRz %, 13

HATH ideal $EI, 7
HURAR, B K, 2
K&, 7

RBUNHER, 7
REENRT 5, 42
REAIHRNT, 11
REIITHST (JTAHY), 11

IR (BEHDY), 11
REAIPHIA, 14
REWNEAT, 9, 14
W, 2

BRI, 11

R, 7

w2

trace, 37

B, 22

73

H& (K Lo), 16

R (K LoD, D), 16
AT 16

2 KRR, 21

norm, 37

HRI, 50

FERTHlA 2

FETBEREL, 25

o iR, 23
FEoTHERIR L, 23
BERIREL, 23

FEEL, 3

Hilbert OE 90, 38
ANZERE, 29

AR, 29

oy ias, 2

GyfEdd, 19

Sk (HHADEED), 19
ST BEREL 23

ITHERY (1R3), 23
STEER (DY), 23
STHEERIIE R, 23
TR TL, 25

BRI X BHEK, 42
Fib kT, 13

monic, 7

AIRXIEK, 2
BIRAERK, 2

AR, 7
ABEREAR, 11
Lagarange D7 fiEal, 38



