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7. 2 G= AM¥IZ(AA, direct product) Z;;x C”
olct. 2l4(order)?t 1891 G2| Aol J4+E EO0|
A g A, SAF 7,3 2E&H(group
isomorphic)0] El= G2 5219 I8 AL,
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9. C2 EA|o| 2IIE THAHSIL O|/RE MYUSIA|R.
(1) 5= w(group) Z,,2| ‘4/d¥(generator)O|C},
[1994]
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(1) oE S22 Z=
CHSH] b° = cO|H &
[2009 Z2o|mT}]

(2) & G7t gt (finite group)o|2 HQ} K7}t

1

G RE7Y I, G7} &gk (cyclic group)
O|H Ho} A= 25 opizo|ct [2010]

(3) SR @=Z,, X Z,= &8 (cyclic group)
o|ct. [2011]
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o|c}”
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(1) m3t nO M2AO|H 2 Z, X Z, 3}
2 Z,,2 SYOICh (m,nEZ") [1994]

(2) £etegtR(infinite cyclic group) G&
Mz Z el M2 S&(isomorphic)O|C}.

o

[2012]
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17. Ho|HA|Z

Dy={a,bla®=0"=1,a "ba=b""1)
I} o2 S, = <(12), (123)> 0] Z3(isomorphic)
2 H0|A|L, [2007]
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18. 28t &8k (infinite cyclic group) G o CH5}toq
oc:G—>G
£ ofzfet Zo| Hejg w, O3 =30 EotAl2.

[2004]

olg)=g7" (B, g ' g9 HH)

(1) o7} S8AH(isomorphism)Y¥S HO[A|L,

(2) GOoM @GR SEHAMFE sSAtAH(identity
map)2t cEYUZ EO0|A|2,
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19. gt ¢=1{i, a, b, c} 7t B0 25t0] Z(group)
2 0| W, CkS MY & 23| %2 22? [1992]
@ 2+bi+li=1
@ G Mo 2t510] opdlz2 o|2L},
® Go| Most 2228t Hof| ciste] H 7t
GdFAE O|2CLt,
@ Go| Mgt 2188245 gof| ciste| H7t
S-S o|2Ct
- H9o|/4e| -
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20. S3k20]| Cist Ck2 WA|o] 2192 mAs5ID 0|82
MHSIA|2. [2009 22o|HI}
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(1) $I1471 691 284517 %= 2E fotze

H|7}2k20|Ct. [2009 22]H7}

(2) #I2t 82 22 oMAZ(7He)oltt. [2009]
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22. o5 A9 Y5t o|rE 2Es5tA.
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(1) =+ G7t |3t=2(finite group)0|d He} K7}
Go| RE=Y mf, g7t orfiZ(Vtet)o|H
HEK+= Go HafE&Ez(normal subgroup)
O|C}. [2010]

(2) G=7Z,,x 7,9 BE B2 (subgroup)
Aase2(normal subgroup)o|Ct. [2011]
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23.

>

= S Cat stn, 2af YAz HEe| bt

T2 GL(2, C)2t oj1 3Rt #HO| Afpiez

(quaternion group) Q= GL(2, C)o #&23E
{L A, A% A3 B, BA, BA®, BA®= AB}

o2, g+ 82 BEZOICL o, Q2o BE FE

=0 YFEYS E0lA2. [2006]

(B

GL(2, C)={

=]
=
l

o2k

ab
cd

}:ad—bc;éO, a, b, c, dEC},

(38 4= [ 23] 2= [0 4]
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24, 2H2 Gt Go AREE2(normal subgroup)

o Fojf Ut Y G/N={gNlge G}
t}

e =

(glN)(gzN): 919.V
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(well-defined operation)0|1, = 0|21
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HE2ts Hel kAL Yo (quotient group,
factor group) G/HO|M & (38, 3)+ H9 ¢

(order)& T5tA|2. [2015]
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26. Y0zt (quotient group)of| ZAE <E7[>2| 219
£ TSI o|fE MYSHA|2. [2010]
<E7>
(1) & G=Z,XZ,9 dojze| g
X={G/NINS G HPs2z}
o] 45t M2 SHHo| ofd YojZ2
25 4I4Ct,
(2) Ao HUEOM Hojel QMZ Z 2|
BED 620 o5t YdoiZ Z/6Z =
2% 3o 222 Z=r
- H9o|/4e| -
Tl 72 218
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27. &8k (cyclic group) G2| & FEa(subgroup)
Ho|| ci3to] GoflMel H9| R|£4(index) |G : H|
£ 5200|C}, Ao (A=, factor group, quotient
group) G/H?2| 4% (generator)2| 7H4+E 5t
AN, =3, G/HO st MEeY «HY GO
222 Ko 45t K/H= {(a2)*) Y ),
G/H= (K/H)(L/H)E MZAI|le Go B&d
L9 |5 FSHAL. [2024]
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28. <B70>2| 29| E Y5t oS 2ISHA.

[2013]

<H71>
& @2 dojZ(quotient group, factor group)
G/Z(@)7} #«&(cyclic group)o|H G&=
oplz(7}2t=t)o|Ct,

(¢, Z(@)e G2 E4(center)o|C})
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29. t}3 BAe| 29IE TYst OlRE HESHIL.

[2013]
St f1Z—>Z,x Z,2 fk)= (K], [k];)22

Ho| & uff, ker(f)=6Z0|C}”
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31, A Z,%le] HZEo| cisto] HLto] o Zdlol
i
G= {(8 b)| a, b, c€EZs, ac# 0}
C
o] A
o 253 AN (group homomorphism)
o G—»Z;, qb((g 2))2 ac

o| dH(kernel) ker(¢)2t Sl F2 F3HAIL.
[2012]
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32. & E3#AM(group homomorphism)
[iZyx 27,8 fz,y)=922 Ho5}AL.
f8l dl(kernel)S A2t & mf, YojZ (2, factor
group, quotient group) (Z, X Zg)/ K9 2%
(order)E& FSIA|2.

(St 29| = nof O3t Z,2 27t nQl G

#2H1(additive cyclic group)0|C}.) [2016]
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34, ?l(order)7t 22 102 nQl &£ &8 (cyclic
group) Z 3t Z, 9| 2%E(24, direct product)
Z,,x 7,0 £830| =& Sl= 10 0]40|1

100 O}l A no| JH4~E FSHAIR. [2018]
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35. thE BAe 29IE TSt olfE Y5,

(1) #l==7t 2721 OFAZE SO0M S
SFc 371Al0lct. [2009]

ot

0] oful ol

—_

(2) SlZ&(order)7} 4009 O 2o M2 =¥
o] ol Zeo| FER= 871A|0JEt. [2013]

3) F HMdE Z,xZ,;xZ;2
Z

s X 2y X L2 M2 FYHOICE [2012]
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36. G= $l+(order)?t 150Q! Z(group)O|LC}.
27t 62 Gol FEEF(subgroup)o| FLSHA
£ w, A7t 309 Go 2RO EAgS
HO|A|2. [2019]
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37. ths A2 29l

Y5t o|rE 2Es5tA.

(1) & G29f #1571 400|H, 27} 52 HRF=E
= Heot 9157t 82 AN @/ HI EMEY.
[2010]

(2) @9 fl(order)?t 120|H G&= HHedt
(simple group)O|C}, [2010]
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38. fIs(orden)7t 2009 & G7t 22 Ht A
Hu 3 (normal subgroup) N 7}1ZIC},
Hel No| 2|57t 242 81t 40 W, HIt N2
FE22YUS HO|A|2. [2017]
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39. §5tol M(finite integral domain) D+ |(field)
US SYotAI2. [1998]
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40. tfg FAel 2, A2 Y

Al2. [2013]
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<H70>

(1) 8 Z,°| 00] Ot 4 a2} AR}
(zero divisor)O|H o TSt (unit)o|
ofLct,

(2) 4(integral domain) R 29| B4
(characteristic) n0| %40|H n2
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dE0|ln Q& [elsEo|ct,
3 A (ring homomorphism) g: Z - Q
I LChY(injective) AtEY mf, &, H3AS HH
2 O|RE HYSHAIR. [2011]
<H71>
o, YUolo| H4 nof| CHSI0] g(n)=nO|Ct,
Qlo|o| o}o|C|(ideal) 70f| CH5t0d
g(I)E Q2 otojc|o|ct,
dele| ofojc|H Joj Cistof
g(I)=J7t ¥Yst= Z 9| otolc|

42.

3N
AN rir

ol
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N 0O
lo
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43, 2HRing) RO €A a7} HISE U0 HL mof
thatol o™ =022 E o, o2
(Nilpotent element)O|2}11 SiC},
7tgke(Commutative ring) R2| HAE| ZHAH|2|
gk Jetan & wj, JE R o|HY(deal)YyS
BO0|AIR. [1997]
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2 Z—>Z/3ZDZ|5ZDL]TZ
1 Zo| He|Eict.

(z)=(z+3Z,z+5Z,2+7Z)

45, & I3 3AH(ring homomorphism)

rir

f
Ct

f
[2005]

(1) 72| &li(kernel)E F5tA|2.

(2) fle)=(2+3Z,3+5Z,4+7Z)E UZA|7|

= 45 2§ 2F FsIR.
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46, AEt Z oM IRt Z 22 Tk & ESYAY
(ring homomorphism) f:7Z—>7Z,& c}23
Z0| Holstat.

f(n)= 4n (mod 6)
2le| fE OI85t0], F 7He| & Z/3Z %t 2740
Z3&(isomorphic)U2 HO|A|L.
(¢, Z4=10,1,2,3,4,5}= 62 H(modulo)
oz stz HMdnt M HAE TRl 7HEketolct)
[2006]
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47. 5 bE AU m22 L= UHAIE b,0l2}
1 g, AA nof Chste g F=SAAMS(ring

homomorphism)
V:1ZXZ—>ZLXLXL X2y

¥(a, b)= (a, @y byn, b5)
2 Ho5tA}L, ¢ 2| AR, image) Im(y)Q| Tt
(unit, unit element)e| Zi4:7t 2791 AAHS 7
E0| IpHEI e AN, (B, Z& H+E

ZXZ9% ZXZXZuxXZs= 8o &

=

MRl omo rde

2]
]

& 28t direct product, external direct sum)
o|ct) [2022]
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48. Z oM 17Z 2| 2Cjojo|C|YU(maximal ideal)ol5
£ TASHA|IL. [2010]
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49, C}2 TA|2| ¥, AAZ WYHD 0|9S MY
Ae.
ERN
(1) Zo| 2282 255| 20| Zysict

[2010]
(2) Z& Z[z]9 H&&to|ct. [2009]
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50. Ct2 ghe| A OofE THYsSHA|.
(1) Z,=10,1,2, 3}2/0lIM2] Cratrlzt Z,[x]
[1993]
(2) Z,,[z] [2011]

() (Z, +, xX), Z={zlz= A4} [1996]

@ (Q(v2), +, x)
{a+bv21a, b= Q} [1996]

Q(v2)=
(5) ( 100 T X) {6, 1, - 75} [1996]
(6) (M2(]R), +, ),

( )|a,b c,dE]R} [1996]
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51. ¥+ U Z<l9| 42 (polynomial ring)S

Z[z]2t stat. Z[z]2 F & a2} b0l 2J3)
Wdele Z [2]9 olbiY(ideal) 7= (a, bz)0]| Ci
5| LSS SEYSHAR. (B o, b€ Z) [2008]

17} eeto|t| YL (principal ideal)O|™,
a=0 £ o b9 Y0|Ct,
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52. o2 FA &, 7{3ES TYst1 olxE LYst

Al=. [1993]

<&

(1) RO| 7teteto|H R9lo| CHatAE R(z]
T Jtetetolct,

(2) RO| ¥HOIH R2I9| CIEAE Rlz] &=
Fqojct.
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53. (1) Z [i] o] CH(unit)g 2F F3HAIL. [2012]

(2) Z[z]9 THl(unit)g2 25 F3HAIL. [2009]

(3) 2 A2 &, HAS TYstn o|RE HY
StAI2. [2011]
<H70>
Z24[$]E 87“ 0|Ic‘,|'9_| '.:i%(unit)%

Zret
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54. (1) &Hring) Z 0™ 2> —3z+2=09] sIE 25
SHAI2. [1994]
(2) CHS HAQl 2, 732 TY5tn o|l/E MY

StAl2. [2011]

<E7>
CIatAl f(z)=2z3 — 62>+ 11z — 62
Z,,0M 22 374e] 22 Zt=Ct
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55. Al Z, = {0, 1}9I0lM2| Creralst Z,[z]oflA|
7[ekQl ojat CretAlE 25 15HA|I2. [1993]
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56. Q [z]Of|AM CHatAl 27 +9z* + 32% — 152+ 129]
7|2k (irreducible) 0{%& HHSIA|2. [2013]
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57. F7t A¢ W, Flz]o 2E o|t|(ideal)2
Fo[HlgdS SHSHAL. [1999]

- deo|/¥e -
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Flz]/<f(z)>e 2=

Heichs 21E2H

2 MEAF|E S8 (finite field)
Fpolynomial ring) Z,[z]2|

= 20| 2yt g £

> M
rlok

oto|C|(ideal) 72| 7H%
Al2. [2018]

(7D YofEk(factor ring, quotient ring)
Z[z]/1°] 2|4+(order)= 250|Ct,

(L) Z;[z]/12] Sof otolc|ed

(maximal ideal)e| 7i4+= 20|C},

- do|/¥e -

A9l MB435Hhttp://mathhm.com)




5 Heichs 21E2H o Flz]/<{f(z))>el 2=

59. Z,lz]& F8A|(finite field) Z, 919 CfgtAlet
(polynomial ring)oIC}t. Z,[z]2| F ofo|C|
(Heto|G|2, principal ideal) 7= {z’—z) o
CHSto] Uoj&h(Ar3t factor ring, quotient ring)
Z,[z]/19 ct(unit, unit element)e| H+E
TStAlL. [2019]

- 3o|/¥e| -

T shiAHA 22 Aol M2438H(http://mathhm.com)



5 Heichs 21E2H o Flz]/<{f(z))>el 2=

H RO YA o= +/2— /2 0 Ci5t0]
A (ring homomorphism)
0, Qlz] > RE ¢, (f(2)= fla)2 ZHo|5IA}.
A o] Sli(kernel)g Kt & o, K= {p(z)>
£ MUFst= z[2akEe| Aleoh 19 7[efChatA
(irreducible polynomial) p(z)& E0| 2}Xa} &t
| 2AL. ESE Aojsk(AtEt factor ring, quotient
ring) Q [z]/K2Q| ¥A (z—2)+ K2 SMo|| CHst
HYUZ glz)+ K2t &, degg(z)< degp(z)
ol CfstA g(z)E EO0| 2t S MA L,

. 2l Q 2o cfahAlgtoln,
degh(z)= CFatAl h(z)Q| i<~ O|C}) [2020]

60. &

- do|/¥e -

T siHA L2 Aol M2438H(http://mathhm.com)
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Flz]/<f(z)>e 2=

61. |(field) F2lo| CtetAlgt Flz] oM pz)E Flz]
7t 7|2kt (irreducible polynomial)O|®H p(z) 2
HHE o[HY(p(z)> & 3t o|d|Y¥(maximal
ideal)¥2 SHstAIR. [2003]

- do|/¥e -
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5 Heichs 21E2H o Flz]/<{f(z))>el 2=

62. CHaHAl f(z)=2+z+1€Z,[z]= 7|2 CFatAl

0|22 f(z)2 MMEl= ot <(f(z)> & QOIH,
Z,lz]/ (@ +z+1)

2 A7t ©2 sttt @, O 2% 22

2427 [1995]

Q ©
® Stholo| 2
@ Stijoji 4
® 2ol 8
@ 2ol 16
- ¥oj/4z| -

e
rek
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5 Heichs 21E2H o Flz]/<{f(z))>el 2=

63. CI&HgHpolynomial ring) Z,[z]2| F ofo|C|¥
(principal ideal) 7= {z’+az+1—a> 0| CY5}0
2loj2k(4k2t factor ring, quotient ring) Z,[z]/7
7t 49 HA(EAM, characteristic)S 21 ¢$
(order)Zt 40 0|59l ZH<(integral domain)O|
EEE St= Ao &M% (n, )8 E0| 2t

A 25 AL, (T, 0<a<nO|Ct) [2024]

- 3o|/¥e| -
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5 Heichs 21E2H o Flz]/<{f(z))>el 2=

64. C}22 gt O &l 3ofo|d|Y(maximal ideal)2
MY 2 LIELH Zio|c, R A2|0jR ZH2?
(T, <a>£ o2 4% o|H|YS LIEHHCE)
[2009 2o|hyIH

Zslz], (z*+3z+2))
Zg, <3))

@ (
@ (
® (Qlz], (z*—4z+22))
@ (ZxZ,27Z %7Z)

® (Z[z], (3z°+22+2—2))

- do|/¥e -

2

T shiAHA 22 38101 2438k http://mathhm.com)




5 Heichs 21E2H o Flz]/<{f(z))>el 2=

65. Al F 99 cretAlE Flz]oM IE FO| ol
2lo|tf|2(nontrivial proper ideal)0|2t1 5tA},
S YA S LAY 7He| BA2t Sx[7t oftl
2427 [2009 2o|WIL]

® 79| ¥o| ofl ZE AL J|ekCiEtA 9|
o2 mHE 4 qUrt,

@ I=<p(z)>Q 7|%CteM p(z)e Flz] 7} 22
it

® Flz]/1°| Eo| ot 2E fLE= F/dof chst
HHUS Z=0h

@ I€ Zgste Flz] el 2lo[gige reolct,

® g(), h(z)E Flz] ol ChstH g(z)n(z)E T0|H
g(z)ETI O|AHL} h(z)E10|CE,

ud

- 3o|/¥e| -
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66. CtS BAe| 2, 732 TH

Al2. [2011]

e
[]]]

o olf

i
ux
oz
_O'E

<EID
Zoto|c|Y(principal ideal) 7= <z?+12)
o CHst{ Yodzt (factor ring, quotient ring)
Z,,[z]/1& Ao|[ct,

- deo|/¥e -
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5 Heichs 21E2H o Flz]/<{f(z))>el 2=

67. #l==7t 92 A(field) F& 4513, F,E AL

LigdHo 2 LIEHLHA|R. [2007]

- do|/¥e -

T shiAHA 22 Aol M2438H(http://mathhm.com)
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Flz]/<f(z)>e 2=

68. A|(field) 7|2 7|2k c}atAl(irreducible
polynomial)
f@)=az"+a, 1" '+ - +az+a,EFlz]
(S, a, = 0)of| Th3t0] f(z)el & 42| Z(root)S
gtot= F2| &ttlix|(extension field)Zt 22K
2 HO|A|2, [2002]

HH

- deo|/4e -

Ze9l M3 sh(http://mathhm.com)
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69. Ct3 B9 2z, HAE [THstn o|fE dYst
Al2. [2010]
<E70>
79 A o7t 2% (prime element)O|H,
ae 7|2%Y(irreducible element)O|Ct,
- Ho|/He| -
TersiAA 22 %

e
rek
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5 Heichs 21E2H o FAojAel ALt

70. Z [i]olM 3O0}0|C| Y (principal ideal) <2)>2]
2l ofo|C|Y(maximal ideal) G{EE THHFIAIR.
[2012]

- deo|/¥e -
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71. (1) Z2} 29| R 3Z29| &5¥
(ring isomorphic) O{£E THSIA|2. [2010]

(2) Z[z]et Z[i]2 S FE THGIAL.
[2009]

(3) Zulzl9 Z,lzlx Z,la] o BEY 022
OS2, [2011]

- deo|/¥e -
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5 Heichs 21E2H o FAojAel ALt

72. 7122 H4E

Z [i]={a+bila, bEZ}

£ f22E 80| viat+bi)=d+p* R
E HdHo|tt, a=1-3i2 f=3—-4E ZE&sl=
Z[i]9o 71¥ 22 oto|C|H(olci)S 72t ShA.
n= 02 nero tisto] vin)Ql XAt YojE

(Ash Z[i]/19] BE4E 22t E0| 243t sy
MAIL, (P, i=+v/—10|C}L) [2023]

- 3o|/¥e| -

T siHA L2 Aol M2438H(http://mathhm.com)




U ) #colicis JlE2. e ED, PID, UFD, &4
- Z0| -
73. OS2 Ao &, HAE THStD o|fE MHUSH
Al2. [2012]
<E7>
Z [i]= Fofo|c|d ZHA(principal ideal
domain)O|C},
- doj/He]| -
TersiHA 22 239l HB438H(http://mathhm.com)




Y- Helicis: 2| S2H crl ED, PID, UFD, 4
- %ol -
74. T+ BAIQ| &, HAE WYstn o|fE HYst
Al2. [2009]
<E70>
Z 9| 243(field of quotients)= F2|laA|
Q et s8ojct,
- Yo/ -
TersiHA 22 239l HB438H(http://mathhm.com)




U ) #colicis JlE2. e ED, PID, UFD, 244
i - Eo| -
75. T+ BAIQ| &, HAE WYstn o|fE HYst
Al2. [2009]
<E7>
Z[z]E fYAr2l Y
(unique factorization domain)O|C}.
- Ho|/He| -
TrsirA 2 A8l M2438Hhttp://mathhm.com)




U ) #colicis JlE2. e oA
- 20| -
76. sclA Q2lel 7|fCHakAl

(irreducible polynomial) f(z)=2®— 2z + 20|
CHSto] f(z)2l 8t 2(root) 68 ZE&St= Q2
stc | (extension filed)S Q ()2t S5FAf. O] i,
Q0)oflM 3402 SZMof cigt HYUS F5HA|2.
[2008]

- Hol/ze -

Wﬁﬂﬂﬁ%}% As{0| 2 5H
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5 Heichs 21E2H o EjChA|

77. E£ A Fo| &tixjo|n, Flz|& F 2I9| CiaA
SFOIEF a€E7t F 2o|M CHs2(algebraic)
W, & ¢,: Flzl—>EE flz)EF[z]o Cisto]
¢.,(f(@)= fla) 2 o8l =S EHAMO|CE,
<CHIDOM e dEdle AE 2F 18 A2?
[2009]

|'i0||

<HEI

1. Ker(¢,) = {0}

v. Flz]/Ker(4,)2 E= M2 ESHo|Ct

c. Ker(¢,)= Flz]2 & oto|C|Y(prime
ideal)O|C}.

O @ = ® 7, v

- deo|/¥e -

T siHA L2 Aol M2438H(http://mathhm.com)




5 Heichs 21E2H o EjChA|

78. A K= A Fe| tfsA S|
(algebraic extension field)2A
[K:F]=10 (&, [K:F]=dimpK=10)
o|Ct. F 2|o| 7|ekCtgtAl(irreducible polynomial)
f(@)2] zl5=(degree)?t 3Y M, f(z)el ofH 2=
Ko 23 £|2| 9438 E0|A|2. [2005]

- do|/¥e -

Ze9l M3 sh(http://mathhm.com)
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79. el A Q 2ol CHsAQl A o}
Cta SHHX|(simple extension field) K= Q (o) 7}
ULt F7t Ko HEEH|0|11
irr(o, A=z +az" " +apz” 2+ - +a,
(al, Qg **y aTEF)
U wf, F= Q(ay, ap, -+, a,) Y2 HOJA|L,
£33 a=+/2+i0|2 F=Q(v2)Y o,
irr (a, F)& F3HA|L.
(B, i=+/—-10|2, irr(a, A= F 20IM a2
7| 2kCrahAl (2] ACFSHA | jrreducible polynomial,
minimal polynomial)O|C}.) [2016]
- Ho/He| -
Tl siz2 g A& MIZ45Hhttp://mathhm.com)



5 Heichs 21E2H o EjChA|

_1+4/5
2

Z [a]l={at+bala, bEZ}
o WHSt M (Z,)0l cthste] ESFSHAM(ring
homomorphism) ¢: Z [a]>M,(Z,;)S C+S3t

20| Fo3fat.

R

80. ¥ a

[a+b]; [b]
<p(a+ba)=( [b]33[0,]2)
(T, [kl;2 ZoM H 30 chist ko ESF

o|ct.)

¢2| dl(kernel) ker(p)2t 2| 4(image) im ()
of chstd &2 A2? (2, <a> & o2 YdEl=
Z0t0|C|Y(principal ideal)0|1, F,2 {7t nl
fstAlolct,) [2013]

@ ker(p)=<3>0|1, im (p)= F,2} E=Ho|C},

®@ ker(p)=<3>0|2, im(p)= Z,x Z,1}
gsdolct,

® ker(p)=<9>0|1, im (p)= F,, 1} &

@ ker(p)=<9>0|1, im(p)E Zyx Z43}
gsdolct,

® ker(p)=<9>0|2, im(p)e Z,1 &5H
o|ct.

- 3ol/¥e -
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81. E7l A F2Io|M &tetchA|(finite extention
field)o|H, E= F2IOM CH+2 EtthA|(algebraic
extention)¥d& ZHSIAL. [1999]

- do|/4e -
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5 Heichs 21E2H o EjChA|

82. Al Q& |alAo|l Q [z] & CitAlgtolct,
A EE Che4
f@)=(z"—2)(z*—11)€ Q [z]
o =3lA|(splitting field)2t 3tA}. A
Aot PAE BIHo A F 22 A
1E Z127 [2010]

&y

o lo
4n Mo

o 4o

<H70>
. HE o€ FE IS thesttA)
(simple extension field) Q («)0| &3l=
RE L= Q20N chsH(algebraic)
o|c},
oA Q) oM A QA2 atx
(degree) [Q(B): Q(8?)]7} 12ct 2
27t Bl d4 pE ETL E2fsit.
c. 2t [F: Q)7 19 HA yeE7L
Z2Hstct,

J

® @ v ® =

- 3o|/¥e| -

Tl siz2 g Z

o

e
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REHA

83. & Z,,9 Yosk(factor ring, quotient ring)
o2 LIEIoR = 2E A(field)e] 2HS(RA,

direct product)2 R2} st} & ROl B
(characteristic)& 5IA|2. [2017]

- do|/¥e -

Ze9l M3 sh(http://mathhm.com)



5 Heichs 21E2H o REHA

84, CIaAEH Z,[z] ol 7|2kl CFaHA 2° + 2% 419
ot 2 o5 ZEHst ChasttfA|(simple extension
field)& Ez2t1 SiA}.

Brld| EolM CHetA 2’2’ +19 LR &
22 B, yet & o, AE {a+6, atqtt 22
22?7 [2009 22|HTH]

® {0, 1+a}

@ {1+a, o}

® {a? a+a?}
@ {1+a2,a+a2}
® {a? 1+a+a?}

- Hol/ye -

0l 2248k http://mathhm.com)
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Iz cicis JIE2H el FoHA
- 20| -
85. =, &, A, HEZZHo)| st CkS AY SN S2
2H2? [1995]
<H70>
o, 27t 49 RE 22 ™oL
. 27t 49 RE B2 S™o|Tt
c. Y57t 42 RE A= Yot
2, & G Yoo BEF HO| o5t 4=
(quotient group) G/HE gt OIS
T ULk
o, & RO olof RE& 50| oI5t gt
(quotient ring) R/SE &4t OtE £
UCE,
w, YEZZL Ve Yool BEI wo
9|5t A+Z7Hquotient space) V/WE
e ohE = At
® - @v, =
® e, @, L, c
- dol/ye| -
TTsA g B
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5 Heichs 21E2H o REHA

86. A Z,°| |5ttt (finite extension field) F7}
[F:Z,]=62 WH=A7|1, acFO| Cf510] B4
0o : Lylzl > F, ¢, (f(z))= fla)
CHYUZE S S At (evaluation homomorphism)
Ch 24 &2 227 [2012]

orr

® A Fe 24(order)7t 6421 {35txo|Ct,

@ 9,2 & ker(p,)E Z,[z] 2 Foto|C|H
(principal ideal)O|C},

® a2 7|%CHHY irr(a, Zo)E Z,le]olM

-z & LheCh

&4 irr(e, Z,)9 2f5=(degree)7t 4Q!

7t E2stct.

4 im(p,)E FO £&4|(subfield)o|Ct.

n
4=

ok

™
o=

®
N

m Jo

Q
R

)
)
D)
lo

- do|/¥e -

T siHA L2 Aol M2438H(http://mathhm.com)




5 Heichs 21E2H o REHA

87. F= A Z,9| 7stettyA(finite extexsion field)
olct. [F:Z,]=60Y m, §2 RS <=
oM U= oiZ2 nE A2? [2013]

<&71>

0. K7t Fo| BZ4|(subfield)0|™
Z, < KO|t},

v, FO| & BEA K 32 K,7t

[F: K |=5, [F:K]=10
2 W= K, C K;O|ct,

. FOo| & B&4 K 1t K,7}

[F K]— [F:K2]=10

UFSIH KN K, = Z,0|tt,

mjo

J

@ 1, v ® 1, c
® 1, L, c

r
n

- deo|/¥e -
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= #colicis JlE2. ctel Galois O|@

88. A K7t A F 22| ShAlo|1 Aut(K)E K OllA
K 29| 27|53 At automorphism) AA|e] ZIEt
o2t g i, Aut(K)e| #&22 G(K/F)E

G(K/F)={oc€EAut(K)| BE aEFO CH5I0{
ola)=a}
2 Holstat, A K7t A Z, =0, 1, 2} 9le| 25
(degree) 621 FSEICHAY Mff, <EIHOM 22
Qg 2T 1NE 22?7 [2009]

<&70>

a4 KeE Z,912 2shA|(splitting field)
o|c},

LA K= 7,99 22|y
(separable extension filed)O|C},

c. Z;9t K Molofle G(&/E)Q| 217t
27t =l A E7t 370 EAstct.

® - @ v ® 1, v
@ 1, c ® L, c
- Hol/ua| -
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= #colicis JlE2. ctel Galois O|@

89. CI&HAl 2°+39] Qa|fal QoM x|
(splitting field)2 K2} 5l 2202 G(K/Q)
o| ?|+(order)= 6YE SHotA2. [2014]

- do|/¥e -

T shiAHA 22 Aol M2438H(http://mathhm.com)




= #colicis JlE2. ctel Galois O|@

90. A4 V/2- /38 22= 7= A
flz)=2°+32% + 16523 + 1

f13(:c)= ' +325 +92° +1

1 §30|1, fii(z)E Zyglz] 0N 7|2dCtEA
o] oz 17~1 ULt O|F o}83t0], f(z)7t Q [z]OflA
7|ekole HO|A|L.

a2lm k= Q(Y/2, ¥/3)2t & wf 2t4(degree)
[K: Q]2 Z+E E0| pYat A A, CistA
gle)=(z*—2)(z* — 3) € Q [z] @] EaHH|(splitting
field) Fof| st ZZot & G(E/Q)9 i+
(order)& E£0| 21t s AA|2, [2015]

[

=_=

- do|/¥e -
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= #colicis JlE2. ctel Galois O|@

91. A K& f2= A Q 2oM 2i4(degree)?t
[K:Q]=270Q! ZZ0} Sh|(EEA), Galois
extension field, normal extension field)0]|1,
220} #(Galois group) G(K/ Q)& &&k(cyclic
group)O|Ct, v/27t K| YA o, /25 EF
ste K2 REA2 & 0| 2pHat oA &

Al2. [2016]

- 3o|/¥e| -
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92. el A Q 2Iof|M i A o0 CHsHo
Cka SHCHA|(simple extension field) A= Q (a)&
Q 2o Z=Fol oA (Hd A, Galois
extension field, normal extension field)0|x
Z}4=(degree)= [K: Q= 1000]C},
Zr20} 2(Galois group) G(K/Q)7} ola)=a!
= EAIIE 27|58 AMH(automorphism) o &
7 o, ko 224 F=Qla+a )2 Q 22
ks [F: Q& 20| 2t g 2A2, [2017]

- deo|/¥e -
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= #colicis JlE2. ctel Galois O|@

93. f2lA Q 2lof 7|%CteA
(irreducible polynomial) f(z)2 Q 29| 23l
(splitting field) KOf CHSI{ ZEOF Z(Galois
group) G(K/Q)7} ot (abel group)o|Ct.
of Wj G(k/Q)2 f(order)?t f(z)e
deg(f(z))2 238 HO|A|R,
T deg(f(z))=2018 ¥ W K9 ZE HEH
(subfield)2| 7H+E E0| Tpd1 &H KA,
(31 : 2018=2x10090|2 1009= AZ0|C})
[2018]

- 3o|/¥e| -
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94. A(field) K2 |aLH Q 2oM 2> —8829]

23l A (splitting field)2t SHAL. K2 Q 2|o|A{Q]
2t4(degree) [A: Q2| 72 E0| 2pdat &
MAR. E5H, [K:E]—[E:Q]7} 10109] €9
k0|2 Q < E < KE UEAF|E A Fo i
£ E0| A1 8 2A. [2024]

- Ho|/de]| -

Tl shAAA 218 @
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95. RalAl Q 2lolM i F A= a0, b0
CHSto S SHCHA|(simple extension)
K=Q(a+bi)7 Q o Z=Fof Echy|(HE7F
B, Galois extension field, normal extension
field)o| ZtEo0}2(Galois group) G(K/Q)7}
Ol (abelian group)o|2t S}A}.
+y’eQo|n b=0Y W, G&/Q)e 2
(order)= AAUZ EO[A|L,

&3t G(k/Q)9 f+E 2molzt & o, AL
2t2ko| kol ok 4Of| CHEI| Q [z]ofl &

5t ZE 20| H=0| 27t 4ol Q 22
7|efCtgA (irreducible  polynomial)0] &AjgHS

HO|AI2.

(¢ i=+V/-10|2 Qlz]lE Q $Iof Chatagt

(polynomial ring)O|C}.) [2019]

- do|/¥e| -
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= #colicis JlE2. ctel Galois O|@

96. 2l Q LUolM CHarAl 2> —19] 23l
(splitting field)& A2t StA}. ZE 0l (Galois
group) G(K/Q)2| 2l(order)et 544

c=eo Q gojAe] 7|otCHaHAl(irreducible
polynomial) irr(¢, Q)2 Ztzt Z0| 2143t &
MA|L. (T i=+/—1) [2020]

- ol/5a| -

O = T =
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97. f2l5A Q LIolM CHaHAl 2° + 59 23l
(splitting field)2 K2} S}A}.
A Q(¥5)7t Ko BHENUYS Y5,
Ko| A
2, 3m,
a=e’ +e?’
o Q oMl 7|ekctetA (irreducible
polynomial) irr(e, Q)2 Z0| 2443} S MA|
2. (g, i=y—1) [2021]
- d9/4z2| -
Tﬂ'ﬁﬂﬂﬁ%}% 3ol 25k
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27,

98. K= Q(W, eﬁ’)e |4 Q SIolM CHarAl
(z* —2)(z* —1) 2| E3lix|(splitting field)O|C}.
Zt20}2(Galois group) G(&/Q)e| 2|4(order)
E MA|Q. E3 [} (RADS BF NESte

G(K/Q)Q &3 (subgroup) H,3} H,7} Z2|

g2 HOolAlR. (T, i=+v/—10ICtL) [2022]

N
On H,% H,= G(K/Q)o| HEa

(normal subgroup)O|C},

(L) H,29| ¢la= 200|2 H,9| 2l$E=
60]|Ct,

(ch G(x/Q)= H,H,OlCt},
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99, K= Q2143 Q oI CIEH o' — 12| Esfia|
olct. ZROL2 G(K/Q)o|l Chalo] e x 2
X = {O'E G(K/Q)| K., = Q}
Bt 51AL X9 ¥4 J4E P X9 WA Zz
27
o Csto] ¢=c ©° o] A2 (o HSHZLR LiE}
LA|2. £S5 K9] /A
/8:<+<3+C4+§9+C10+C12

o Q flollMel 7]ofcHaAl(z|acketA) irr(5, Q)
£ 20| 2yt e 2A2,
(& K, = o2 dd8Els &8 (002 1HA

o

|31, i=+/—10JC}) [2023]
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100. FetA(finite field) Z,(p= &) #12 CH4

f@)=a"—zEZ (]
o chstol A K7t Z, |°1|k|—| f(@)el =i
(splitting field)¥ i, <E7|DOA 22 ZHoS

R& 12 227 [2011]

<H70>

a. 9ole| YA ac KOl CH3HO o =
o|C},

L. Z,S LS KE UFAF|= SUA
(intermediate field) Z2 22! gt 7|
ZAstct,

c. 220} 2 (Galois group) Gal(K/Z,)&

2=(order)7} 4Q1 %2 (cyclic group)
o|c},

J

[ @ 1, v

A - c
’ .

®

@
®

r
n

- deo|/¥e -

O =
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101. & A% V39 /39 2zItsMo| 2 MH
oz 2 27 [1995]
@ V3: AE s V3: AR Jts
@ V3: 2% 85 V3: AR s
® V3: &= Jts V3 &z Bt
@ V3: 2z 28It V3: &z Bt
- Ho|/Ha| -
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