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Right invertible
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Inverse
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Trivial group

Group of units

General linear
group

Symmetry group
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0N M) PRI P NN DNOY DIaDN SV 930 Yadn oy (ZF, 1) noynn NNt
(2 029NN OIDNRN

95 qUIN ) POV NPnn NP P(X) »nm pnvod nwap X onn .1.16 nnnt
M X NN DTN AR Y PR N (P(X),N) wx (X SY m¥apn-nn
P(X),U) Mmay nmp
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INTRMMIVD N3ND

0N 0NN IMNNN PRIMNI O29NN DIDND GOIN TN M > .1.18 NY1N
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Abelian (or
commutative)

Abelian group
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092 5V MY DY KXIPI IVIND (PN IN) MR N3N XN GO DN, NPDAN

.(Niels Henrik Abel) Sax >0

n> 1 My mYar IR (GL,(F),-) nmann .nT1v Fon 1.2 nnnd
JPOAN NN NIN NN ONOPY NN NNV OY TN V o op) a0 .1.25 Ny
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22PN ,b SV 00MNA P TNMY @ DY 09N DNV TNN YO )MV NN 993)
[l JPOAN NMaN G Y99 DN 900 o»pnn Mt .ba = ab

.ab = ba OX DO a,b € G DIDN VY MMNY .0Man G onn L1.27 9910
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Distributive law
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200 DTN 1 INTIN DA NN (22D
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Subgroup

Trivial subgroup

Special linear
group
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Order of a group

Order of an
element

o1o 2.2

DN .NNAPD NNNXY DAY G OV AIDN IR P .0Man G onn L2.18 D910
|G| ANt 203 .N2AN2 W DN NND NPV INY

n 9959 a” = aa...a TIAPAN NPINN DX YOI D90 1NN .2.19 DIWN NN
NYPIAPN MPIN N NPIOV MPN na = a + - -+ + a 29 NN NNANI .0y
.a¥ = e D DODM .a YV 9NN YV

Q90NN NI AR W VTIOD g € G AR X NN (G-, e) NN .2.20 D910
g Y% 7TONY DIMIX ,MD n PR OX .¢" = e DPPNNY Td NP2 YOPN N PYI0N
TN ADRNOIND L1 XN DTN AR OV ATON NNIAN D01 ,0991 PNOYNX NN

Jg| omyan o(g) = n Y23pn Yo .1 97ON
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Subgroup
generated by a

Cyclic group
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N0 0<r<soyk=gqgs-+r 0NV r-) ¢ DNOP ,IPINY DY 712NN VIYN

a* =a®"" =a” - a" = (a*)! - a"

5935 M) a” € H 03 199 ,a°,a* € H Yan .a" = a* - (a®)"? ,mInN o902

Rl
92) 0 < r < s O a” € H > ,s 5V noodynd Npno wop r # 0 DX
H 15 ,ab € (a®) 199 Lslk oM k= gs 95 o =0 )99 .(r nPNa

n € NU{0} Wy (nZ,+) I3 W (Z,4) 29 MHM3INY IR .3.2 MIPpon
0(a)n OR PN DR a” = e PPN .a € GO ,nMan G NN 3.3 WYY
avn .n=k-o(a)-v 79 k € N o»p 135 .o(a)|n m3y Dnow

a" = gkl — (ao(a))k —

oy PI2PNN LAY 290 VawN 299 o(a) < |n| IR ,a" = e DN DIV T8N W77
2vn .0 <7 <ola) oy n=gq-o(a)+7r 0ONIAYY -1 ¢ DOPP ,PINY

. q
e=a" = gl o(a)+r _ (ao(a)) ca"=el-a =a"
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M9 = 0 P9 ,al = e-w D NP2 YOPN i dyaon 190NN NN o(a) YN
O o(a)|n

n-th roots of unity N C Syn 1 ATDD DM WW NP L(DTD) 3.4 NNt

2
Qn:{zeC|z”:1}:{cisik k:(),l,...,n—l}
n

27
0 Q, M9 Q, = (w,) 93P W, = cis— PO Or .C* Yv nMan-nn »
n
O Pand 10 Qg N Qg NN N ONTD w, T DY NI OPN NMNANTNN
JOPN MINIPY MMaNN

[e.9]

Roots of unit : N . = DTN VINW NN a) NO) .
y NN L U Q, NP DX I L(5TD) 3.5 N

n=1
(NN NION2 XD NN MMAN TINK) .99 »2)0 NN NN O .1
L0910 9TON NN Q-2 TN DD M) 0 (2) < 00,z € Qe 93D 2
JON NN O .3
Torsion group IOV N3N DOXRNP P90 ITON NI DN DD Nav D NNand

RARRD)

725 509N .CF HY nManTnn RNY NONY Nt T DY NMan NN o .1
NNIAN~NN XIPN) NNANTNN NI NPDAN NNAN DY IMD ITON DIDNN GOIN
TN OIDND 9D DX PYTA 1PN NV NI L NITIN 29D (DN
NMan P59 ,C*F Hann nNann v rmo
g1, go € VIV NP> RO NN PN |1 € Oy 2D MO :NITHN 29D vNan 19N
I,k € Z may 2m2) .gs € Q, ,g1 € £y, DNAYVY M, n OND”P PO Ny

DN
_ 2mk 27l
g1 = as—-, g = cis—
m n
)
2rk 27l (27rl<: Qm)
g1gs = cis—— - cis— =cis | — + —
m n m n
2m (k )
s (M) O C O
mn

g e, COy DN ,g €, ONX NV NN NN 229NY MIID
NV TN ,INY 2005 191N ,MNIAN NIVIY DV TINRY 72T )9t ¥ ON)
(.NMan NN ,MMan by
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o) <n 3P0 2 €Q,Myv n ovp r € Qy 935 2
Qoo TN N0 YD Qg DY NPOPINN MMIAND~NN DD ,0TPN Pyon 9D .3
AN DNARD MY NNV 1ON» RY 1991, PIDIN

MMAN YV NYw Nbaan 3.2

oY MDaon Y510 ,1an DnHand .NMnYP MMaNn MYTN MMNan Sv Nawn Ma
MDA NTTI NPPORNNN 1IN NN (H, @)1 (G, %) NYNN .MNaN 0 NP

GxH=A{(g,h)|geG hel}

MDD ,209-207 G X H Yy © nYys 1) 3.6 YWD

(91, hl) O] (927 hz) = (91 * g2, hy @ hz)

(External) Direct VN .H-1 G 9% (MPNHD) WM 90D NXIPIN ,NNaN XN (G x H, ©) X
product (eg, exr) N G x H-2 npron

0won NN 00T .C* X Zg Dy 5ono) .3.7 nnnt
(5+3i,1)©(2,2) = ((6+3i) - 2,1+ 2) = (10 + 61, 3)
(1,0) M w NMaNa DTN NN

22v1 - NN P ,0-2 G X H Sv N19yoan NR 900 01PN ,pwoyn 3.8 YYD
NN

2n > 2 May) MOS8 Z,, X Ly, DND 3.9 93910

JON i ANY 939 NN (a, b) € Zy, X Zp, AR 92 DY ATONY MO IND NN
(a,b)" = (a,b) - (a,b)---(a,b) = (a+ -+ a,b+---+b) = (na,nb) = (0,0)

m < n 1o L(a,b)™ = (0,0) 1MaYY m OPNN 90NN NN ITONY NP
ANYN OO0 NN Zy, X Zip-2 92N DD DY 9700 000

N L|Zy X Zp| = 10?0770 N 9PN APNR KD ANIAND 2D POI DY
NMANN P9 MO PR TN .02 9TON VDN N N0 AN Zy, X Z, 0NaNN
JPOPN NN

JPOPN NONA NYR NPOPIY MMIAN DY DYDY N OTIPN 99NN .3.10 WD
JPOAN NIRYI NPDIAN MMIAN OV NY9ON ,NNT NMyD
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MHVPON HNMAND N 3.3

Symmetric group NN 7 DNTO IMNVDIDD IN3ND L3.11 NN
Sn={o: {1,2,...,n} = {1,2,...,n}| o is bijective}

- MINN YN NNy {1,2,..., 1} NNHIAPNNM O Y'NNN MPNYNN 95 qOINR IN
N2YaN AWNRD NMan X0 S, {1,2,...,n} 099000 SV 9TON MPY DI qOIN
NIPY S, OV QDN DD MNN DMSPN NN DTN DN LNPPNS NADIN NN
Permutation AONON

oy XX TNmna o900 nMan pr1a Non S, NMann L(nr v ON) 3.12 D
X ={1,2,...,n} 99N> ,n2570N NNy

o(2) =7 ,0(1) =i MM NN 0 € S3 MR .53 IR DINTO NP2 3.13 DNt
NWPA PO A oW i, gk € {1,2,3} WRD 0 (3) = kA

(123
S \i gk

:93-21 DINN YD AN YNANIA N

1 2 3
id = A1
1 2 3
2 3
T = 2
2 3
2 3
o= 3
2 1
2
.0'220'00': 4
3 2
3
0T =00T = .5
3 1
1 2
JO=TO(0 = .6
1 3 2

DN S,=9 IRI? 9P DY ROV 0T F 7O D VIR TR S3-v 37 W) .3.14 MIponN
V3N N7 RN D 1 > 3D IR
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Cycle

Length of a cycle

Disjoint cycles

NI o (1) DN INIY AMAYERD 190N 1PN L[S, = n! N0 TN 315 Dy
Ty L,2WNN 75 . — 1 XN o (2) NN NN NMAVARD 190N ,TD NN .0
29N 7O 1IN ROW PINNRD IR L1 NI 0 (n) IR NNID NMMIVIRD 1900Y

ASul=n-(n—1)---1=n!

S MAabNn Y TNN DIyn NNNN NN NN S,-2 (WY IN) INNY L3.16 91N
LDNNYY DXNOYI DMI9DNN INVY Q1 > Ao H> Ag H> -+ - > A H> a1 DY D900
(a1 ag ... agp) MOANN OV WD (a1 ag ... ap) NP RN NN IX ©AMD

K NN

25 wov (12 3) Mmnnn N0 313 NTA NIANDY o € S5 NINNN L3.17 T
IMNN NN TN ROV

1 2 3 4

L4035 7NN IR ¥ (45 2) amnnn ,S5-2 .3.18 nnd

TOIVAD'I THINDD IWRD BN DIRNY NI DIMO? THHMN DWDN 9D .3.19 vown
IOYPYD IR DHYY BV GNIYY 10D BR? PRY DINRNY RO "oy

DYy D2IWN 199 ,(ZTN) N DY Nt DAONNN O DINNNY 20 MY .3.20 WD
DNIVND NNNNN OY OIWN TIYRN INY ODP DTPYY P> DINNN

123 45 67
1D 0 = :S7-2 INaN NMNNN Yy DONo) L3.21 At
4 7315 2 6

AMNNNN DY NAYD OONNDY 90N DNPID 0T DINNKD NDIOND NMN NDD
DWNS a2 > nnnn
1—4—1

DN ,Td ©wNn Nyd (1 4) Mmnnn IR 1D P 0NN T DY NNOA N
INN 190NN
2= T—06— 2

,0N8YD DO9N DI9DNN INVY 10 DWY .NNOA (27 6) MmN DX YaP) N
Y9 ,5 = 5,3 — 3 Mmbd>d
o=(14)(276)

novn O'2 NY 71729 9900 Yo b)) n:l))b DTINN 299 NOYY TWaN .O'2 DX VN
| ’
b:lPJ ,D’Dbl NN O OINNNY ND ,b:lN IN

o2 =((14)(276))°=(14)°(276)°=(267)
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Group
homomorphism

Monomorphism

Epimorphism

Epimorphic image

Isomorphism

Isomorphic
groups

Automorphism

WY YN 4

oMVAMMMMN 4.1

DWW NN f: G — H npnyn .mnan (H,e) (G, *) nynn .4.1 09130
DYPNN ONX MMN3N Y

Ve,y € G, flzxy)=f(z)e fy)
:DNVANNMIN DY DNV DINDD INP DN PI)

H-2 135w G0 99N AW IN DHOWOHMD RIPI Y'NN NINY DDA .1
J: G — H y>»v o”p or

TVONDIOR TMDN NN H D 9INI DDONWDOR NIPY DY NINY OV9NMIMIN .2
J: G — H ovamran o»p ox G Hv

MWW -1 G20 NN DVONWODWIN NIPI DY) YNN NINY DDINMMIN .3
G=H mt o .f: G— H ovammvx 0»p ON

.G OV BOYOWOWOW NI f1 G — G ODINMMIDN .4

DPONMIPN ,DPONDAN ,DP9NMND ,DP9NNDIMNN TY MNWN NN I8P NPda .5
JNNNN TN AN ON 0 mInD DYANMIVIN

NPNYN NRYP ON PN OXR OVSMION NN 1 G — H ovammmin 4.2 YD
gof=idgon fog=idyg-vI09: H > G

YTD MDD LNINYA OVONIIN N NN g NPNYNINY  (NDI) MOIND IWaN
.g = f71 noan Apnyn N8N 2900 DPMMPN XN f OPINMIMINY NND
NTY) IPVNMIT0Y NPIVDD ,NPDOPODT NNON N NPONMDNY NINID 0) IWOIN
ANNAP DYDY M TON NIMTY NN MNAND NPONN 2D MPPY DN NO

,DNVONOIMNN JN ONA AP .MNAN P MPNYN NNd SW v M .4.3 9990
N0 NN 3D ON)

VI ONR NNP PN N OV NN x> e 29) NN ¢ R — R* 1
207207709 D9ONN

M ovaMaN N det: GL,(F) — F* & .nTv F o .2
det(AB) = det(A) det(B)
D09y DY NNVOON NNIVN DY HONOND IWAN DY NPNYNNY NOIND 1)

JooHNa (7,1, ..., 1)
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Kernel

Image

YAP) DX IDAN DD OVANMIMN NYR = — 2 290 MmN ¢: R — R* .3
p(0) =1

2)9N2 ONXRIN LOVNMON NN 1 +— —1,0 = 1299 NN ¢: Zo — Qs .4
JVONMIDN NYYND 30 2 ITON MMANN YOV na

N TIND MNDN NND NI DV NN XN f: G — H npnynv N1y
Jleg) =€y 1

Sl =flo)™" 2

2099 MIPN 0N ONMPN DYYoN .n € Z 939 f(g") = f(g)" .3

oM NN N NN Jker f = {g € G| f(g) =en} 100 ,f DV YWY 4
(“P517 DMan-nn” At DN 20y Tvnna) G O

H 50 nman-nn won im f = {f(g) | g € G} 195 ,f Sv tvmond .5
|G| =|H| W ,G= H o~ .6

DN ,NIPNA KDY, MO DHNYSNMMIMIN DY IOND MNONN L(O0TD) 4.4 HnxT
NpnYN F NTY Oyn oMo oanm V. IV v any»d 1120081 OTNY
AdimV = dim W my ;man Sy ovammmin (o)) N0 T: V. — W manyd

7009MN T NI5N2 OND

L0202 SV NNNN T DY TR 19INA NYIAPI TPINRYDD IPNYNIY T .(00TI) 4.5 WD
S(S) oy mxn f: G — H ovanmmin namn X ,G = (S) ox ,1mT 191xa
PTIN (TR XY OV I1DANR) DN NP OV NNNN OV NY AP DO NOV 25 v
ovaNIMN NV PR ©([1]) = 1295 PV T1IMN ¢ Z,, — Z Hond .ovanmmin
TAN TN 20N NITIN NN

o(n) = (U] +--+ 1) = () + -+ (1) =n

,DIXPN P DOPPNNY DO YOV 170 v 950 19INa Lp([n]) = 0 v TIm
DPONMIMN ATIVY »TD ,DAXPN MNNN YY DY DNYPNN

DPPNN PND I1TON g € G 959 D DN .ovaNMIN f: G — H o1 4.6 N

o(f(g))lo(g)

92PN MNNWNN DY [ DR DY) g7 = eg NN 29D .= 0(g) ADI DN

f(9)" = f(g") = flea) = en

O 0(f(g))|n P03 3.3 Myv *a5 19N
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NPINMMION YN 4 ITON MMNMIAN PNV DD ONXN 4.7 9N

4 9700 YR W H-am0 25 ovwy L H =74 DX G = Zy X 7y AN INY 2N INO
N L1 € H wmo 4 97010 YK YV 9700 IR L, G — H Dvammvdn i DN
ND 9270 3129 ,2 W 1 9700 0NN 95 G NMaNa Mpnn YY ATON INR PONN
JPOMMIVR XD MMAND 199 o5
MYPYIN NPINMIPN MNANA 199 ,02IDNRN ITO DY MY DVINMIN 0N
Y30, MMANa OIDRND ITO DY

imf N ,0aN G ORY IO oMM f: G — H o (502D) 4.8 YWYV
JYaAN H oN 99 OX 19aN G N ,G = H orv 0N .0vaN

JrON im f N YN G ORY DN .oV f: G — H o .4.9 99N

x € 1im f o v ww won (f(a)) Cim f 2 M2 .G = (a) M1 DN
POMPAN NN NN im f 2) f(g) = 2-v T2 g € G TR W 320 INYOD TN
99 .g = aF-v 10 k € Z o»p mops G-v »an (G v

O f(a) 5w npn N NN AN 9D MO,z € (f(a)) D NHM

JP9NMITN YN DN0N ATON NPOPPNN MMNANN DOV PPONY 1N ONPN 22X INNN
DY NYTO PANY Y TNN DD NN NOY ATON IX L, TPOPN NAN "2In9”2 NNYD ON
:DDONMIIVN YT TY

Zm9 W Zop =0 WO TN TIPS N3N 7D .4.10 vavn

(AN nMan X waw D) Uyg = Oy = Zy-y nZ = 7. .4.11 DNt
211 S5 — Zg DVONMIVN DYP ONN .4.12 999N

JVOPN Zig 1N (FPDAN KD IDONX ND) NPOPN KDY S305 | ND )W WINO
f: (QF,) = (Q,+) DLaMMPN D”P ONN .4.13 99390

935 f(a?) = f(a) + f(a) V192 ,DPONMMPR NI [ 5 NSOV M) KD NN
MPN W IR DY NN f-v a0 =5+ 50030 OV ¢ = f(3) woy .a € QF
J(x) = §mmx yon §-5

INNYNN NN NIOX 10D

f@?) = flx)+ f(z) = c= f(3)
A3 ¢ Qoo o v N .22 = 3 09p YhN NN f-v 290

tH = (5) <R* 2N f: H — Z3 X Z3 DYOINPIN D’P DN .4.14 9990
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NN im f 0y N, DOPN NN H-v an MmO f 07pw 1DOva M) R NN
NMIANN 2D NPNO N IR dm f = Zg X Z3 *D 93Py 199 0y N0 f DaAN ooy
OIS NN Zig X Zig

21 GLy(Q) — Q° ovammmm 0»p ONA .4.15 99390

NI L[ GLy(Q) — im f 018082 112N .M f DPPY NYOWA ) XY NN
ADOD9NMMION NN fINLY'NN f-Y )90 DPONMAN INT 1D WATNY) DHINMIDN
DPN0 RY oA GLo(Q) Dy 95 .HaN im f 199 im f < QF v 1o

A3 HDIOD PIIR WO .MPON
2009MVIN NN i(g) = ¢! 295 PATMN i G — G NpnyRn NN .4.16 9990

NP N PITAY AIRYY DY YNRN NN DNNYD DNANK NN DPNYNNY NI NN
3 25 OV g, h € G VY (OVONIMIN NN YD) NDIYON DY NIV ¢ DN

i(gh) = (gh)~' = h g = i(h)i(g) = i(hg)

JPoaN G ON P OR OVANMMIVIN NN ¢ MDD .gh = hg DX P DX D»PN’ N
Anversion y2©Y >T5 N2 NPNYNN DV OVYN 2R NIYND

PN NHNAN NINN DY Yo 4.2

Transposition NN RIPY Sp,-2 2 TNIRD MNN .4.17 YD
DN NO951d DWW M (ag, Gg, - . ., G) VAN 9 .4.18 THYV
(ah az, ..., Clr) = (Gh CLQ) : (CLQ, a3) e (ar—la Clr)

725, NMana v 2 < r < n TINRD ONNN NND .(0TD) 4.19 999N

NOND NMIVAN (T:) Vv 0 TINN 019010 1 DINA LIPNOPIMP NIRY N NNO
,IPIVAN T ANY NDIFD DAN NV DXIIT -2 DI90NN 7 NN ATOY W Nyd
VY LD OINPND 1 v 0D

(a1,...,a,) = (ag,...,ar,a1) == (ar,a1,...,a,_1)

WS- T TNIRD OIMNNN I90NY DIAPY -2 99100 190NN NN PONY )20
(1) =1

Sign PN TN VY OON IN L TIRD MDD 0 O .4.20 NN

sign () = (=1)"



T,0 € S5, 995V 0 P¥PNON NN 2N ,S,-2 NINN 95 DY 10N NN VN 7T
o»p
sign (o1) = sign (o) sign (7)

OV D0 PTIND MINK MNPV DXIIT ¥ 12000 TN MY NNDIN XDV 2D 1Y
LD9DNN 190N NN 28D Swnd NN

Even permutation YR DYWON OVA —1 MIN’OY NMNN MMR DWHRN 0V1A 1 NYPOVY NINND XIPI
Odd permutation BAMAN

292520 NYP M OAN NN OV YD IVND NYTO 2IwN Mt .4.21 DNT
2o N0 (35) (49) Dnn et R AN XN (35) ponn .1
.(34158) HonbH 1 NN NI ONTON TINRD MNNND .2
SO NN NN MM NN L3

Alternating group NINXAN NMNANNNN NN A, (DPIRD MNNINN NNAN IN) PODND N3N .4.22 N970
2SS, YV
A, ={o € S, |sign(c) = 1}

NN NN NN A, -v INY DN 7T LA, = %’ 190 A, Y 9700 .4.23 WD
.OPAMMIMN NN YO D A, = ker(sign)-v 25 ©WO NN S,-2 (79NN 1929N))

O8N Az 1m0 Ay = ((123)) 025 oows LAz = {id, (123), (132)} .4.24 hnnt

WINN IV 5

WP vovn 5.1
Cayley’s theorem .G = Sg YOW DY R .oN3N G R L0907 vavn) 5.1 vavn

nowa oy T XX -2 Mm>onn nvspnan nap X0 Sy 20 998 L(ARIN3) PN
oM YAN NPNS RN g € G 935 .X 9 DNVDDD IMN3N XIPN ,N2ADINN
D(g) = 1,099 &: G — Sg m8pNd P Uy(a) = ga DNWN 593095 [, € S

0PI g, h € G 955V DM MDD .OV9NMIMN P-v NN NYNN

lyoly =l
@ TN OY MO N a € G Y39 DX PN OX NIV NPNPNN
(g o) (a) = ly (In(a)) = ly(ha) = gha = lgn(a)
DPPIN N Ly = [ 7 LY'NN NINY MININD 27D .0vammin ¢ oM
g=g-ec=l,(eq) =llec) =h-ec=nh
] Se-2 nown G P ,g = h 195
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PMPIY NNIAND DN IR PO .G — S 112°% Man G = S5 1N 5.2 DT
{1=id,2=(123),3=(132),4=(12),5=1(23),6=(13)}

NN - NNIAND PN 9D NN NNV g-2 ONNYN Y9 XD IRV g € G TN DY
:g = (123) 5v Nmnn IR 2w ,Dwnd .Sg-1 g SV NNNNN XD N

dy(1) =2y ,1—2m55,(123)-id=(123)

15(2) =339 2—3m05,(123)(123)=(132)

L;(3) =139 33— 155 ,(123)(132)=id

1g(4) =639 41— 6 M9 (123)(12) =(13)

dg(5) =439 51— 45> (123)(23) =(12)

1g(6) =513199 ,6 = 5 Mo ,(123)(13)=(23)

YD MININD 191N ORN .DINAY NN 290 g — (12 3)(465) 950 TJon
NOIN 2N POPP VIVYND NAY 20 WY 2(14)(25)(36) N (12) nymn
155 < S5 W WY YTV

2SSy Y YNNI HONDWR 72 MDY G DD N3N 7D L5.3 MIpon

Y DN3NTHANT? MIOWOWIR 72 ATIDY G VOYD N3N 9D .Y F Y 5.4 MpoON
GL,(F)

GL,(F) 5% nMan-nnd mammmr S,-¥ NI :INND 19
GL,—1(F)-2 .S, "R 2v210) 0Mp .G — GL,_1(F) o0ammmm IN¥D DN

N |G = Zg IR ,79AR G ORY IO .6 9701 nnan Gonn (M) 5.5 90490
G =S53R, 0AN N G

mMpYnn 5.2

VT ,g € G995 nan-nn H < Gonm ,nan Gonn .5.6 1910
gH ={gh|h € H} CG »n H 33 g 9 MIRDVD dpinon e
Hg={hg|h € H} 20 H 3% g% »mMHDD dpnvn @

G/ H 293 nvONNDYN Mponnn qON NN

NMaNN~-NN Yy Donon ,G = S3 DX NP L5.7 DT

H=1((123))={id,(123),(132)}
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:G-21 H S5v nvdHxnwn mponnn
idH ={id,(123),(132)}

(12)H ={(12),(23),(13)}

(13)H={(13),(12),(23)} =(12)H
(23)H ={(23),(13),(12)} =(12)H
(123)H={(123),(132),id} =idH
(132)H={(132),id,(123)} =idH

Ay
Ss/H ={idH,(12)H}

:H = 57 5% nvornwn mponnn Sy 9onon G = (Z,+) DX Np*3 5.8 nnnd

0+H=H=1{..,-10,-5,0,5,10,...}
1+H=1{.,-9,-4,1,611,...}

24+ H=1{.. —8—&z7u.“}
3+H={. ~2,3,8,13,...}
4+H—{”w—,—Laamw”}
5+ H={..,-5051015. ..} =H
64+H=1+H

T+H=2+H

D) ,Z-2 57 DY NYORNY Mponn wnn v 050 702 LARDD 1D
7/)52={H,1+H,2+ H,3+ H,4+ H}

H=(2) ={0,2,4,6} by 9onon ,G = (Zs, +) DR NP> (10t v ONR) 5.9 NnnT
1N NPYORNYN MPONNN

0+H=H,1+H={1,3,5,7,2+H=H
2990 191N

H, if a=0 (mod 2)
a+ H =
1+ H, if a=1 (mod2)

G=HU((1+ H)-v 15 0w

(NN IN) NPORNPYN MPONNN NNNIY MNDINTIN MINRID NIV 295 510 DIWYD
ON 70 Oy qoN LG OV g maxy H < G nmantnn by

a~gb<— aH =bH
NNY 000) .G 5y MPPY ON N a,b € G DIDN Y DY MPONNN P2 1PNV SV

:N2D VAVYNN NNY2
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W .a,b € G Y IR H < GHon v GOan J(NIRYIN1) 5.11 vovn
a€ HoxpnoxaH =H voa b lac Hox pnoxaH =bH .1
aHNbH =2 W aH =bH 0»pnn bH-Y aH mponn »nv 550 .2

O TINNON U gH = G :mann Yo N0 MpoNnn 95 SY TInNN .3
gHeG/H

JYNRIN PYON DX P N2ON .DTTI NPPONNNND 90N NYYND Nt (NNRXIND) .ONOW

DTN AN NAY VI .ah € bH b € H 999 nR aH = bH or :(«)
NI5N3 95 ,a = bhy € H-Y 5 hy € H 0”pv yan NN .a = ae € bH
bla = ho € H

.a = Dbhy 129 b7 ta = hg-v 15 ,hg € H 07p #X b la € H-v 0 (=)

ON 9aN .aH C bH Y25 ,ah = bhoh € bH-v 0»prm h € H 535 ,nny
00 .bH = aH ndn23y9Y .bH C aH-v 19N MNA 9apn b = ah; ! 7X ,a = bhg

{gH | g € G} nvHRnwN MPSNNN P2 O YNN ANRNN NNPP L(MRYIND) 5.12 YD
((Hg— g 'H)»a5 {Hg|g € G} nvmb
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