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CHAPTER 1

SN

1.1 TRESIERLTRE
B G R RAIHHAEM G RUB—AITEE, HERENHEEARIGIE
TG

w111, HERFEHCG EGWHEETAREME—NEE, WA H N G T#
(subgroup), efE H < G.

FIWT— IR TR R TR, HATREGE R AT AR AL
I 111, # H B G WFEZTE FdERE v,yc H#HH oy ' €eH, W H<LG.
WW: lleeH S y=a, Me=aoxleH HAr=e, 1y teH &5, ME
HoyeH, Ty e, WHRESE «(y )" =2y € H. Hit H 7ERE 5B
TEE, MR G TR O
ALY TGRSR SR SIS, XS IR R A P i ST &R

T 1.1.2. EFHN<GHERENEZE g€ G #HAE gNg ' =N, NHEN 4 G ¥ £
F# (normal subgroup), iefE N < G.

Bl 1.1.1. % G 25cdt, W G e TR IEM T FEE, WMEEged 5

ne N, #H gng™! =n. o
111 FHEESENRBTCHANENFHG T AR TUEENHFE
HEARFEHYIN, W UEF—MEFFIEAEENTRHFLIA o
>

1.1.1. ERERERE G il Z(G) RS2 IE R TRE.
1.1.2. % H K <G, il HN K < G.

1.2 Rl SREmN &
TE AT AR A B — AR b I TC R R — .
e 1.2.1. F NG, WHARKE
G/N ={gN |g € G}
#EFR i (gN)(hN) = ghN TH R B AR A B2 (quotient group) .
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BN R AR TR RS A A e
Y 1.2.2. %G5 H Z#. Zw4 o:G— H iR
p(ry) = o(T)p(y)
SHETA v,y e GAMKIL, WK ¢ % #E L (group homomorphism) .
5 BRSPS AT G2, Rk B BN TR T E R L E S A T2
EX 1.2.3. EHEA ¢:G— H#H % (kernel) 5 1% (image) 442 XA
kerp ={g € G |p(g) =en}, imy = {p(g) | g € G}. (1)

PZAMGEF AL L TR T Ao (WX (1)), Biksififiid T RESTEE X
e NI S,

find 1.2.1. AEZHEAS ¢: G — H, #HA kerp 1G.
WEW): Bl z ckerp 5 ge G. N
plgrg™") = p(9)p(@)p(9) ™ = en.
I grg~" € ker o, FTPA ker ¢ J2IFHFHE. 0
P 1.2.1. % oG — H RERKS. WHEELKRFAY
G/ ker o = im .

XA BN — R EM, KT —EARGRMA S [Lan02]. Bl
WA [ SR T A AR SE R , FHE T R R A 2R B SE BRI EA N R
RZ AT, PARRBERAUE IR B 7 5

AR (58 3 1)

HEl 1.2.1. #EA ¢ G — H Z245, YHMNY kerp = {eg).

VEW: fy ERE 120, BiRE G/ ker o 5 im g A, HIE o ARBUEMPIASAFICER, 24
HAL A% HA B O

B — [ ¥y s PR W] DA A P s -

G —— imyp

|

G/ ker ¢

Hrp w2 A, I 0 2 BHAR R[4,



Bl 1.2.1. FEREFES
0:Z —s LInZ,
m — .
ERR nZ, B2 A Z/nZ. L GER 1.2.1 45
Z/nZ = im .

8 1.2.1. %
sgn : S, — {£1}

PR SRERZ, HAM ERE 121 FldX W YR HE.

VEW] (Bl 1.2.1): il findl 1.2.1, kerop <SG, FrPARIHE G/ ker o FE L. E X
©:G/kerp — imo,
gkerp — ¢(g).
BRI IR X AU R
gkerp = hker o,
W h~tg € ker o, MM
p(h)'p(g) = p(h™g) = en.
B ©(9) = @(h), FiLA 7 SBEEMRFITTIRERET XK.
HK, ¢ 2EFEZS, BN
P((gker p)(hkerp)) = p(gh) = ¢(g)p(h).
BRI, R ime RRENTTEBEAER o(9).
i JERE R 7
Pgkerp) = en,
W o(g) =emn, 8 g € kerp. Tz gkerp =kerp, FrPA o B HA AL
Rt @ 2 mt, AT
G/kerp =im.

1R ] Ak

>

1.2.1. % ¢: G — H HFEFZ, UEH ime < H.

1.2.2. % N QG, kAR G — G/N WMtz N
1.2.3. # sgn: S, — {+1} AHEFF, KREHEZ.



APPENDIX A.

BEER
L1 FRES A TR

1.1.1. # 2€ Z(G) Hge G, Wgzgt=2€ Z(G). Wt Z(G) < G.
1.1.2. HNK k=5, Whec HNK. Fo,yc HNK, Way ' ¢ H Haoy e K, i
Play 't e HNK. i 5/ 1.1.1, HNK <G.

1.2 pifiE SAEN &
L.2.1. BAICETR. & a=e(@) 5b=py) BTHE, N
ab™ = p(zy™)

g % 53 111, ime < H.
1.2.2. ARPEEIL g € G IRBIBGE gN. A gN =N B HMY g e N, HWEMZIEZ
N.

1.2.3. sgn WY A B EIRALG, EEl@ st A,
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[Lan02| S. Lang. Algebra. 3rd edition. Springer, 2002.



APPENDIX C

AREF

U1 NTH 3 & N D)
T B subgroup 1
BT RS normal subgroup 1
ki quotient group 1
RS group homomorphism 2
% kernel 2
1% image 9
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