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PYRY SN 1

D9901N NINY N1an 1.1

107901 SV MNP NND IO
ovyaon oMaoon N ={1,2,3,...} e

(Zahlen 1 n) ondwn oMaonn Z = {0,£1,+2,4+3,...} e

0”938 O9onn Q = {§

peZqez\{0}} o
.0”VNNN 09NN R e
.0215mN o019onn C e
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To k € Z ©7p OR b DR PN @ D IMNY .DMOVY DMI9UN a, b v 1.1 DN
.—5[10 SonY .a|b yaon ka = b-v

DN ¢, 7 YD d # 0,1 € Z 9% J(IWTOPIN NPIDN IR ,PIDNN VIVN) 1.2 VaYN
O<r<ldonn=qd+rv3

MNva NPNaAN .d-2 n IR DPONN IWNRD "NMp " AR Y0 LavNN
AINY) remainder-) (M) quotient t”yon NYHN VAYHNI OIVNVIN

greatest ;10"0N) Y3IOD AMVHD PINDN 7, m DOV OI90N 7V NN 1.3 NN
790NN NYNY 3TN 0NdY (divisor common

ged(n,m) = max{d € N : dln Ad|m}

(n,m) =1 o ®W n,m » MNI .(6,10) = 2 Svnd .(n,m) PI IV DY
.0 0N 5-) 2 Swnd

b= a SV OINYY PPN D5 PONn d N Ld|b DN d|a DR .1.4 YWD

(n,m) = (m,r) ' n = qgm+r ON .1.5 WYV

D91 NN .d|m BN d|n 2 ©YTY DN .d = (m, ) 229" ,d = (n,m) D) .DNW
A < (myr) 9op oM Jdlr =n — gm 399 n,m OV IRYD MPND T NN PNND

SW INYY NPY NN 1D (m,r)|n P9 (m,r)|m o3 (m,r)|r NATN 295 nyd

D MOVP YO0 To (m, 1) < d R (m,r)n O (m,7)|m D WP DN am, T
O A= (m,r)

.(n,m) = (m,n) = (£n,£m) o»pnn NN .1.6 WY
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Y YVON 0 <7 < m WRD 1= gm + 7 3D MR (n,m) =n W ,m =0

(ASYRT 3NN DIMNMIRD D72 WD) (1, m) = (m, )

DTOPIN ONPINON NNYA 47-) 53 SV n”nnn IN avN) L1.8 NNy

(53,47) = [53 = 1 - 47 + 6]
(47,6) = 47T =7 6+5]
(6,5)=[6=1-5+1]
(5,1) = [: 1+0}
(1,0) =

0T ORY DO2I901N MY NN NT 1At v ON)

(224,63) = [224 = 3 - 63 + 35|
(63,35) = [63 = 1 - 35 + 28]
(35,28) = [35=1-28 + 7]

(28,7) = [28 —4-740]
0) =

(7,

NITOA DAY 90N NAY DAPN’ DIPIMNONI IN1A 290 DASWN 19010 , AN NIYND
NN

DOPAY @, b # 0 DWW TMODY 907 .0 MINPY NPYD NN PON) 1.9 Vawn
Ap)
(a,b) = min{au+bv € N|u,v € Z}

3 W) (a, b) = sa + th-w 3D s, € Z DYMY 0193

NX12P2 1NN . HNOW
Sap = {ua+vblu,v e Z}

NV YOPN 20N 199NN d O b € S, DWYND 0D NP NPN S,y 2D 2D OW)
.S-2

19 5,t € Z oop R ,d € Sup-v MM .d = (a,b) »d> MNIND DT DN
O < r<dawnd a=qgd+r 22pn IRV 0Y d-2 a IR PONY .d = sa + tb-v
D»PNN NYd

r=a—qd=a—q(sa+tb) =(1—gqs)a+1tb e Sup

dla M55 .r = 0 n1dNa 19971 ,5,4-2 NP2 YOPN KYI0N WD d 0D NINN JIN
on (a,b) |a 3w 781 .d < (a,b) yan n"nnn N1 139 .d]b 5ap3 NmIT 19X



P91 ,(a,b) |d 0792 b YW1 a SV INYY MY DD 03 PH (a,b) P9 (a,b) [b
(a,b) = d nv2p Y51 702 .(a,b) < d

.ged(a, b) = ged(a — b, b)-v o5 51 ,a > b > 0 NAHNY I :NADN NN
D O”YPIM a=b=1May

ged(a,b) =1=1-140-1

ON .a¢ -+ b= m M2y NN NNV NN .a+ b < m 51 My NN MYLAY NN
W,a=>
ged(a,b)=1-a+0-b=a

99 .a — b, b My NN I;TIRN PN ged(a, b) = ged(a — b, b) DI
ged(a,b) = s(a—b) +th = sa+ (t — s)b
O NTITD INYD PPN

nZ ={0,£n,£2n, ... }-2 199 M50 IR PO) .0 € Z O .(9T9) 1.10 WY
D PONY YoN IR VavndN I 47 ={...,—12,-8,—4,0,4,8,12,...} Send
(a,b) |z » o”pmn x € Syp 939 2V S, = (a,b) Z

.ale 22 WAN Lalbe o0 (a,b) = 1-v 75 DOV ©19YN a, b, ¢ PV .1.11 9N

c-2 9°92) .1 = sa + th-v D s,t DMNIOP PINYY NPND NNINN PON 290 WINO
M3 ,al (sac + the) 135 .altbe ©Y NN 29D alsac 22 M2 ¢ = sac+ the DApN
.alc

Dle W plb R plbe BN MUK p DX .1.12 MPON
ple oMPN 9300 299 ,(p,b) = 1 199 ptb ,NINK I0»D IR ,p|b DX NN

2735 MINYY NMPND NNNN DR OWIANYD 5,1 ONTPND NN NINND >TD .1.13 NNt
ANNNN DDIPIR TIMMNIIRD YNNI

(234,61) = [234=3-61+51 = 51 = 234 — 3 - 61]

(61,51) = [s1-151410 = 10 =61 — 1-51 =61 — 1- (234 —3-61) = —1-234 + 4. 61]
)=
)

(51,10) = [s1=51041=> 1 =51 —5-10 =51 — 5 (—1-234 +4-61) = 6 - 234 — 23 - 61]
(10,1) =1

.§=6,t=—23 995 .(234,61) =1 =6-234 — 23 - 61 o9
N"0N SV MNON .1.14 YO

ld nNx eln on e|m-v 75 e o d = (n,m) v N



(an,am) = |a| (n,m) .2
A APAIN]

MPY X O PO NIN N eln, m-Y PO .d = sn + tm-Y D s,t DY N
A NN N sn + tm DNOY IRYD

[l (ran 99nn Pon) .a

SV n"nn d 0N .DM9DN N INPD NN PTHIND VAN (D) 1.15 nYNRY
$1M1 + DMYPNN S1,..., S DNOY DMI9DN DNIPPY ININ N, ..., N, DI00NN
KDY mosSpyIYN ana -+ spng = d

nla—b DR N AN DNYPY 0N a,b € Z >3 NI 2Ya0 1901 n o7 .1.16 N1
a” PNt NIPN a = b (mod n) NN YOI .a = b+ kn-v 2 k € Z 07p 9>
oy Tm b-5 oipv

MYNRNN VY MIPYN MPONNY MPPY 0N NN n IONN MOPY 117 HYV
ON 92190 .20 DTN 1 TN NN DD .n-2 790N DY NPIdNN NPINYD
a+c=b+d (modn) oy ac=bd (mod n) W ,a=b,c=d (mod n)

.333333 S NNINNN NN90N NN INYD 1,18 9990

215 vy N (mod 10) X0 N 199010 5¥ NNINKRD 179D ,T7PNIVYN DOV WO
PY 333 =3 (mod 10) >

338 — 3+ — (31 .3 - 81%.3=1%.3 (mod 10)
333°% = 3% =3 (mod 10)

34 9n2) T 15 Twnna L3 NN NNINKRA NN90NY INOM)

W N 2 OY @, b € Z 97 MR DN 1, m DR L1DN NPINYD VIVN) 1.19 VoUn
M 2 =0 (mod m) o =a (mod n)-v I nm AN MPPY D

PN T sn+tm = 1-v 73 s,t € Z 0»p AR ,(n,m) = 1-¥ 290 2w
DYPM .bsn + atm-2 1NN VOYNIA WD T SV OYP

bsn+atm=atm=a-1=a (mod n)
bsn+atm=bsn=0b-1=b (mod m)

NNk EZ Y9 &' = x4 kmn D3 M2 VAN PN NN & = bsn + atm 19
PN PN
W (a,b) M 93Y NVAMP PYVI YANYI M INTIN T DY MTN> MNIND 1T
WTIMN) (a,b) ©NY NN nm 3"NDA DIV .M INTIN D DRNNA (TR MNSY) &
VNN TPNPND NN WD NNRNNN .(nm INTIN) 2-2 0PIVINR OIIY nm PI 1) ,(nm
D”P ON NINK TIT DY D) NN IRNNN 199 ,INNY MY NP0 MNP Pa
D 92p) (n,m) =1 PN .mjr —y 0N njr — y IN ,MYON NN 0PPRN Y 190N
] (Lo X Ly = Ly, ©Y IN TONNA) .z =y (mod nm) 99 nm|z —y



D WD =2 (mod5) on x =1 (mod 3)-v 10 x € Z N8N .1.20 DNt
Ss=—Lt=2m)n=5m=3mnpna .—1-5+2-3=1199,05,3)=1
OPPI PR .2 = 1-(=5)+2-6 =7 AKX 7INIY IWIX MDD NPINYD LIVYN 190
7 =2 (mod 5) on 7=1 (mod 3)

MNNVN) MAN NIIYNY 1YY DD NN 2H9D INY NIN 2PDN NPINYD VIVN
00T M>pY SV

THNI DIND BHYIV DODY R3IY {mg, ..., Mg} KON (10T ¥ ON) 1.21 Vawn
MY DHIP VD3 .M-3 BROIY IR VD) (O KID DHIIP3 DMODY I 9D YD)
PWINO NN 7 N 2 DO I™MWRY WMy {a; (modm;) |1 < i < k) mmivw 9w
MIRNVOD NDIYVT

r=a; (mod my)

r=a, (mod my)

y=3ony =2 (modb) ,y =1 (mod 3)-v-v 10 y € Z NI .1.22 "NT
SV NADIN YT TY PO NI NOTIPN NONTA W y = 7 PIN9NY 25 v (mod 7)
MXNWNN NY IR PY (15 = 0 (mod 5) o 15 = 0 (mod 3) ) 3-5 = 15
Yy =7 (mod 15) nNN AXNWNA PO5NY 1 y = 2 (mod 5) ,y = 1 (mod 3)
MY NDNA PPON NPIRYN LIVYNI WHNYND AN 19 (15,7) = 1 20 25 ow

JON9 MM Y = H2 D IPTA MINNYN

PNMOBD NOMYOD NN 1, M DOV DI90N VY 1NN .(N*2D) 1.23 A1
N> NI 0ndY (least common multiple ,n"nD)

lem(n,m) =min{d € N : n|d A m|d}
[2,5] = 10-1 [6, 10] = 30 Swnd .[n,m| p7 oI Y95 7772
0”0 5V MDD .1.24 WYV
[n,m]|a ™ ,nja O m|a OX .N

[6,4](6,4) =12-2=24=6-45v> .[n,m](n,m) = |nm| .2

NY SN 2

0”02 DMHON ONAN 2.1

Moo S NP> NO NP NN (N8NND 1NN X semigroup) DMK .2.1 AN
a,b,c € 935 M1 .(associativity ,nPYNON) NP NP S Oy MINYI
(axb)xc=ax(bxc) oopm S



axb =0 noyon oy X nap ,000m M 00 [ Z 2.2 DNt

SVUNY LIPXIDP NP NDNN NIV 291 ,NTON NN (Z, —) NN 2.3 DNt
(b=2)—1#5—-(2-1)

DPPNN a € .S 939 DN NN VIR RIPI € € S IR .NTON (S, %) )NN .2.4 N970
X ,monoid) RMY NXRIPI DTN TN OYP NIV DTN a*xe = exa = a
NOIR Ak

N (N)-) o3 LX n¥3ap 5y noxpns ,nTv Syn Ny myavn |7 2.5 DNt
, PRI NPRY ATHOXR N0 (2N ) Nt nmiyd L1 XD NOY AN AN, TRINN
TR AN N PR D

LT NN M-2 DTN IR D MIRID O TR M o 2.6 WD

95 qUIN ) NYY NPNN Nap P(X) snm pnvod nvap X onn 2.7 Dnnt
M X NN DTN AR 1Y PR XD (P(X),N) wr (X SY m¥apnTnn
DYPRN @ TN Y30 N PRMNIA 0D 29 vy [ Twnnd) 2(P(X),U) May nmp

fa*=a

RO (M, *,€) > 2.8 910
a bt =bnm Mpna ba =ab=e-v T0 b E M 1PN D”P OX TON KIP> TN
@ DY DO NI

D290 a, b D) 22 WNRIN ;PR TN aba € M OR (Y3t v ON) 2.9 99990
MDD aba DY 9NN ¢ P NN
abac = caba = e

OPPNN TON a VIV .a OV NN MINN bac-) ,a DV ORIV MIMN NN cab 12O
D) D”PNN YOY .cab = bac

(aca)b = a(cab) = a(bac) = e = (cab)a = (bac)a = b(aca)
.b DV ) YONNY DN aca D PPONY 1IN
INRNDYN TAN IPRY PPN TON TN I WY TRIND O”P DN .2.10 99D

X-n Mpnynn N¥ap Sy 9oNoy aXap X XN D TN 132 30 NN
AN PRI I 120NN Nowad orva XX = {f: X — X} mmonn mnsyd
Ad M npnyn XN 3 DTN

92) DY NYNPNAN DN PN 09NN LYNANND NPYPNN DN ONNPYND DX 9NN
90 NPNo X NN N2 ON NP NN (520 INDIN .NTTA NPPONNN ONPN

NIV PIPNON YNN NPRY DY pEPNg Nwnd Sp X = N Svund npry o
9aN ,u(n) = n+ 1 Y9nY ,pm Homn v o PNy d(n) = max(l,n — 1) 2N
IRNDVND TN NY PR

10



M¥APN~NN 935w P, (X) n¥apn (X, ) Trdm 9553110010 .()n2nn) 2.11 990
TPNTIPIN D9ON NOWAD DN PXINND NPTIN X OV M KON

AeB={a-blac Abe B}
(Pu(X), ®)-2 D900 DIDND DN D INND)

TR NN e IWND) {e} IR 1Yo N NNNTY NP PR P (X) n8apn e
NP NYON 2D MITAD OP .NIMDY 20N NITIN e NN (X DV NN
{e} nn (P (X),0)-2 nPron 28 X -1 nhyan Hv nepn Yy voanna

NN X -1 Pan a Ny {a} NMXNN MMNAPN N PRINND D9NN DIDNRN
935% 75 B € P,(X) nmo»p 135 .pan A € P(X) »d o pr L({a} xn
DIDN Y MNAY P NINN .|Bl =1 NxD .ab=e o”pmm a € A,b € B
22 a YV IMNN MPNM N bia = aby = aby = bya = e 0PI by, by € B
JA] =100 y9ra by = by

AN NIN AN D3 11w PR NN (G x, e) (group) NN .2.12 NN
ITININD PIN NNIAN NN TPIION NOIWNY NXIND TN DY Du5 NITHINN 29

WO MIND N
IDWON NP A
DT DN OPP D
LN NI AN DD T
DTON < RN <= NNIAN 0PN 1D D

NIY2 NN TPIRYA NOWA PTIND DIITN NNX TPMD NP N1AY) .2.13 ANt
1N S = {a,b} or SvnH (Had MY

x| a

a
blbla

oV DMNN NN b-1 DTN XN @ ,NYDONKION MDD NNYPNNY MR OP N
NNy
ADMY MY T TY) DIDN NIV BY DTN NNIAND NN ,NVYND

DXNNP N NNIAND .ANIAN NN NIND N2V TANR TN NOYA NP .2.14 HNNT
INTRNIMIDD DN3ND

NI DTV D3) 2995 oy NP 1N .MND ona man Z,Q, R, C .2.15 hnnt
L0995 NI NN NNIAN
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0 NN N2 DTN APRY DNIAN NN (nZ, +) D 02PN n € Z 955 .2.16 At
DY TOONN M N .—a PI’DA @ DY 1IN IDND NN IO 52PN 2NN 2N
. N2ND ONA 2TH) 19010 DY ADINN IWVINN

Ly = Y202 22PNV ,n INTHN MPPYN MPONN QOIR DY DONDI .2.17 NNt
NpPYNN N oon onyad Zy = {[0],[1],[2], [3]} bend Z/nZ = {[a] |a € Z}
[a]+[b] = [a + b] M2tD .a VIVA WPNN NI IR DY ,a PO [a] MPPYN
M>PYn MPoNN QOIX DY NOWISN FPIRYI N2 NIN + 0N INNY GPIND TUND
PN (NINKR MPPY NPONN OV 1N NIN b-1 INR MPPY NPONN DV 1N NI a)
M>PYn NPoNN Dy DOONDN MMINNIY) DI90N DV 12N NNN NNYI N P
NN a + b Nav

M2PYN MPONNY XYY N2 .TPOAR NNIAN NN (Zy,, +) 2O MINID IWAN
[0] + [a] = [0+ a] = [a] >0 [0] 2N APN 2R Z, = {[0],[1],...,[n— 1]}
MNDNN NNYH HY NPLIARM NPHIDVPAN MY NPHIRM NN NYVP ([a] 935
[n = a] NN [a] Sv 090N ANRD DN

1] D 2R NV NEIDP MY M0 Y 2(Z,,, ) 22D MY ) n
nan (Z2,-) orn Zs = Zy, \ {[0]} 993 22990 PN [0]-D 22 nman &Y v N
P9 ,[0] € Zg naainn 29Y 2] [3] = [6] = [0] »5 ap3y Z§ May Yund .n1ona KO
TR AN TYNND (NTHOXR R I1OXR WD) NINND NN IR (Z2,+)-2 NOwan
D950 NR 72°8nY” TWAN

ODR I a,b € M v RO M o (D900 DIDRD NNAN) 2.18 NITHIN
NI OOMNN VNN PR LCTNINNA AN NN a - b D) R D90 DN a,b ON
NI NP AN TRIIN D29NN DIDRA 93 qON DY (a-b) =01 a™!
STPON NI 2 DR D ,NTAN DN NN DON DN QOIND 1D MO .NDyad ona
N2IYa0 DNY2 NN INNN TRMIND O2D9NN DIDNRND GOINY NN 1PT¥ND MIPON

(Units 5v M¥p) U(M)-2 1% 072N 1903 .NNSININ

AN o0 M or pn or U(M) = M 07pnn .2.19 D

MYIVN Y93 BY 1. XN ITA NPYHIN M¥IoN Sv (M, (R), ) ndynn .2.20 9730
VY 09NN NNIAND .TRINN NN

U(M,(R)) = GL,(R) = {A € M,(R) |det A # 0}
group Linear General) R Syn (n n5yn1n) M990 IMRMMID N3N DNNP

DMWY Y22v F NTYN Syn NuaDYRD m¥aonn qOIR NN MEG(F)-2 90 nR

N2V 1NN .DANND NNIYY DIDNR DY OXND 19010 P N2 W DTy DO

MPID D) MNIND TIAY) NNIAN WRY PR MG (F) N no;0 5950
0 MDAND SRNYN MDAN P2A 5TIN ¥ N NIPNIAY ININD L(INDad
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nYYaAN mMan 2.2

PN IN) IR NNk G X G — G ImMpNRTT Dy 0D NN L2.21 NN
(G,*%) OR .a*xb =Db*a OpnN a,b € G DIVN NV YOY DX (commutative
NIPI QWD L(TPNDN IN) VIR N3N NN G 2D N, POIAR NN NIV NN

.(Niels Henrik Abel) Sax 0 ©5) Sv mv Sy

no> 1 My moax IR (GL,(F),-) nmann .nT1v Fon .2.22 DNt
JPDAN NMAN NN NDNIN ONVPY NN N2 DY TH V NP 2NN .2.23 T

NN G N 2 =1 oopon o € G 925 onv o .aMan G onn .2.24 a0
JPOaN NMan

199 (ab)® = a2 = b? =173 a,b € G 535 DPPIN PN P NN
abab = (ab)*> =1=1-1=a%-b* = aabb

22PN b DV 209N PR TN @ DV DN DRNVY TNND YD YMPYN NN 993)
] JP0AN 1NN G P9 0N AN 900 0»pnn Mt Lba = ab

VIR NYODN 595 TITA )N MOYAY IaYNN D) NDNIX DINN .2.25 WD
ADPIPND NADTIM MPIVN 03D PID) NPNDN JPRY TIND NYMYNYN My
N2 MOYaN D030 MDY JMIN DX PAND NN MNAND NN MIVHNNIN NNNX

JY9DN NN KD TR L(NMIAN NITINND PON) NPV TN NN NN

.ab = ba ON ©OMNY a,b € G IR NVYY NNY 0NN G onn L2.26 DN
nNo G 1NN HY DI NN VTN

Z(G)={g € G|Yh € G,gh = hg}
.G 2N 9D oy DadNNnY G-1 DINRN DO DY qQOIND Nt 1»NT
MNRIND O ONR ORN .Z(G) = G DX P OXR 199N N0 G NNan .2.27 nnt

AN o0 Z(G) oy NG nMan jminav

mMan nn 2.3

NN OX G OV NI IRy H € G nsiapnn .nan G onn L2.28 910
NIAPNA (G-n avimn 121D DN PO TR NP J9IND) NDIYS NNIND DN NNAN
H < G oy md

H < G-v oD » 10 r1ad Pasy nn Sy1na

e € H mnano 5p 555 7772) N 8O H nhapn™nn e
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.ab € H o0»pmm a,b € H 955 :n2ya5 Mo e

e H ooprn a € H 995 22909 Mo e

MNIVNN NNAPY NN .2.29 NNPINT

S

a,b,ce R

I
o O =
O~ Q
— 0

.GL3(R) Y9 nman-nn non

AH S0 D) P9 GOV nPon AR W) [3 € H - M1ao H A e

DN N 99D 0 NOIVAY MDD W e

1 a b 1 d ¥V 1 a+d b+b+ad
01 ¢ 01 Jd|=1]0 1 c+c cH
0 0 1 0 0 1 0 0 1

1?9010 RO Nt HAN ,NVIPNIVTN 290 MaN H-1 MPIVNNIY NMINID IVONX @
LOMN .NNNYA H-2 INYN) TPOMNN NNIVNNIY MININD 0) TN
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orb(z) = Gz = G Y8nwn Y950 Noys Ny .5.15 NNt

DDIHN YV D1DDNN NN AYNY MY Dy Sy YV nowan May .5.16 Nt
Zf = X112 + T3T4

orb(f) = {f, x123 + 2224, T124 + X273}
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.g 9% MYDDS WWINY NXIPY orb(g) = conj(g) ,nTHRXNN NS NAY L5.17 HPNT
DTN -1 g DR OIN MY N DTN DY OIDNX DY PR ,G PYAN NMaAN2
MYV a € G O”P N ,PYAN NNANA

h=aga' =gaa ' =g

conj(g) = {g} ok pM OXR g € Z (G) o»pon ,G >NwHd NMaNI Y9 19INA
AP .0 0D ATON g € GO ,nnan Gonn L5.18 990

0(h) =n 1K ,g-59 7MY h € G OX .N
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N

2NN 9N 090 b = aga”! vMayv a € G 07 199 0TS h-1 g X
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ADND NI g-Y M Yar .o (hghT) = n WWNAN Pyon 09 h € G o A
hg = gh-v 9apn 0 h-1 9193 hgh™! = g 1991 ,G-2 n 77O RN
.9 € Z(G) 99 ,hg = gh o»pmn h € G 935 MNOIN

0(1) = 0PN Z4 NNIN2 HYND - N1D) PR PYD Y32 TONN PPIN .5.19 TN
NN APR W 0NN TAR D391 15902 0NV )0 1D .0TINX XY DN Yar 0 (3) = 4
T0 IMND

MPYNN IXNYN 5.3

DY ON & ~ y :MPPPY 0N APTIN N2 D5 .(MPHNNN IXNYN) 5.20 THYV
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X = Uorb(:c)
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NTNRNNN NOWI NAY NNTIPN MYLN DY MD?) .5.21 THYV
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NMNIANN™NN NN T 99 33D .z € X O .5.22 DY1N
stab(z) = {g € G|g*x =z}
G, NN NN H2IPN PO .AMIANTNN N NNO NIV INT
.5.23 NN
2 9 1m0 NN stab(z) = Cg(z) N8N nows May X
stab(z) = {e} onnwn Y950 noys May .2
21, 29, 23, 24] DY Sy 50 09N MY )
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|G
b(z)] = ———
lorb(@)] = @]
DY 2210 MOD3 K? KW POR) G99 ATOD BN Ny |orb(z)| ,Hpond
LOMINTAN R ROAW APOR) G 9W VTON IR PN [conj(z)| 0193

f = 5v axnn nx avmy LFxg, xo, 23] DY S3 YW N2yaa 1nam) .5.25 Hnnt
ZT1T9 + T1T3

Jstab(f)] > 2395 .f xR ©as»nid, (23)-v MmN 9P f = xy(za+a3)-v 23910
210NN NX 2VNY Op
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stab(f) = 99 ,|stab(f)| = |or|ks>—i())’x)| = g = 2399 .DIVN NIVIDY 12 W MDD
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1M2NNY NN .5.26 999N
1 a b
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0 01

D»PY MDD .NAY NTIPY DA wvw o 218 YTin X niap Dy ndwa
orb(z) ={z}-vpze X
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X =orb(zy) U---Uorb(zg) nN ,21,..., T, 29000 YV D1 NPI
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™ .{3,9,27} on o»Ivann
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NN M 3|218w 1O1p
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DWDN NP S, OV AN D MM INPNg NI AN DN LNPNPNS NADIN

;129900 N9e oy XX TNINa 02900 NMAN PYTA NN S, AMIAND 6.2 WD
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EkNon

1 23 4 5
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TN AWRD DR DIRAD N3N DN 19IR3 DIONDT THHMN DNWON 7D .6.8 vavn
ANV AN DOV AN ART7 PRY DIRHY KON "D orvnn'a

DY D2IWN PN L(2WNTN) NF DY Nt DAONNND O DXINNNY 2D MY 6.9 TP
NNY NNNINN 0Y DX2IVN IWNND INY OOP DNPYD P DINNN

1 2 3 45 6 7
1D 0 = :S7-2 INaN NMNN DY 95N L6.10 NPT
4 73 15 2 6

AMNNN DY NAYD DONNDY 190N DNPID 0T DINNKD NDIOND NMN NDD
DWNS aa D nnnn
l—4—1

YN ,Td ©wNIN Nyd (1 4) MNnn IR 1D P DNNN T DY NNOA TN
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,0NNYD OO0 DIADNN INVY 10 DV .NNO2 (27 6) MmN DX YaP) N
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NoWN o2 NS P17a9 1901 95 Sy MNayd ,N7TINN 299 N9 AN .o NN avn)
22y ,090NNN DI DIAIRNNY PP DIAN NMN

0?2 =((14)(276))*=(14)7(276)°=(267)

NMHVNON HNAND DN DY 9710 6.2

0 (0) IROIRYD Lk TIND MNN o €S, 0 .6.11 DN

() =k»mom .0 =(apay ... ax_1) YOI NN
TIAYD MY WAND kTN OPTYNA 29 W) 08 (ag) = @5 moed x-Y OPPIN
OPpPI a; 939 :0f =id »> M2 N ({0,1,... kK — 1} nmoa

o (@) =" aip) = =0 (1) = a

DN 92K .9 yn oD M (o (m) = m ) oF (m) = m ;m # a; 999
ol #id 9 ol (ag) = a; # ag N I < k

S(ayn(b) = {e} onab = ba-v 75 a,b € G vy .nMan G >NN .(NNN) 6.12 THYV
.0 (ab) = Jo(a),o(b)] ™

DOWNDD DMK SV ([em) PPN RN S,-3 DN BINRNY M790D 1TID L6.13 Mpon
A xn (1234) (56) Yw 2a7om 6 NN (193) (56) Hv 79TON .6.14 NN

.S15-2 45 970N NMNMANTNN INND .6.15 9N

31



TN AN .S15-2 45 ATON NN KXY¥NI NN
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0(0) =1[9,5] =455 25 own
NMNIANN"NNY PO ,INY M IDRY NNANDNN ITOD MY TDRD ITOY PNPON Ny
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7515-2 39 970N 1N D OND .6.16 NYNY

DI DINNN N29DND 2aPNNY 51> KDY 39 ATON IRV PPN NINT NI NNO
.S15-2

NN 13 TIND TARD 0 OIMNN NO9ONS 39 9T0N NN DIAPY N2 DINN
S15-2 0waNR onba it 109 13+ 3 =16 DA, 3 7NN

DR T DY NN ANAN-NN 6.3

25 W) G-21 OADN NP XY NXAp-NN S C Gonm nnan G onn L6.17 AN
(G 9Y DMan-nn NI5N2 PR S-v

MNON S NN NDINN TPOPNN NNANDTNN NN S T Y MBHD NN NN
,DIDR OV M0 NP NAY LS 0T HY M G-v N iR G = (S) ox ()
Az, ..., TE) NPPA 2N

N ON POPN NN NNAN LIPOPN NMNAN DY NITIND 190N NN R NN
STAR AR OT DY NN

H =(2,3) mvy {2,3} C Z np) .6.18 Nt

Yo LH C Z 03921 ,Z 5% nnan nn H .7e)»»27T 0250 nwya H = Z nodn
TN AN MDD (—2)+3=1€ H-v wom (—2) € H o wN 2 € H-v
H=7Zpoy . ZCHMY Z=(1)CHY .H-25m ,Z 5 I8y NV

{4,6) = {4n+6m :m,n € Z} 9ap) N {4,6} C Z np>) OX .6.19 DN

P N2oNN ©NOYN SV NNINTNN M) (4,6) = ged (4,6) - Z = 27Z-v o)
,DNVOTYT 190N 2T DY MO (DN OI190NN NN

(4,6) C 2Z 991 2[4m + 6n-v M1 :(C)

27 C :0y 0P 9 2k = 4(—k) + 6k € (4,6) nx 2k € 2Z 1 (D)
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NN INND ANV 5P L,IOAN NMIANNY NIPN ,NININKRD INNTO NMTL .6.20 NPT
a,b € G ©I%Y 7MY NP DN SYNY .DMIDN NNAP T DY NISNN NNANN™NN
Aa,by = {a'VV | 1,5 € Z} 53p3

oVNd LT ©-b-N 9D TN O-a-N 9D NN ITOY N0, NYJO NN MOt

abaaab tbbba"ta = a*b?
:0”PNN TPOIAN 1NN POOD 19N
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([, PN 2800t v ON) G- DTN DR DN TSN NP0

0NN NYA9NS NN N8N 6.4

NN XIAPY S,-2 2 TN IMNN L6.22 AYTIN
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Ap)
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4
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702N

MmN > DY IWAN ONN

725, NMana w 2 < r < n TIRN DINNN N .6.24 DN

NOND NMIVAN (7:) v 0 INN 019010 1 0INA LIPNOVPIMP NORY N NNO
,IPIVAN T ANY NDIJ0 JAN NV DXIIT rl-2 DI90NN 7 NN ITOY W Nyd
NV L0 OINPND 1 ¥ D

(a1,...,a,) = (ag,...,ar,a1) =+ = (ap,a1,...,0_1)

WA Sp-2 T TINGD DINNNN D90NY DAPY -2 H5ON 190NN NN PON) 10D
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254 RO DPIVIND OTON DN N .6.25 N
10N OYIVOND DITON Si-2 NN

DTN AN P - 1970 N

(12) (34) Svno ot MM NV SV "KM X (i,]) NN - 2 9TD 2

.(243) YonY 3 7NN ©MAN - 3 AT )

.(2431) SonH 4 78D oM - 4 9T T
.S4-2 DPIYVIND DITON YD NN NN NIV NN 1ND PNOSN IO Hint
255 MND DPIVAND DITON DN NN .6.26 YN

:0N OPIVAND OITON S5-2 INND
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DTN DR P - 1970 X

D AN NV HY 1Y X (7, ]) DNPN - 2 7TD A

3 TN 0PN - 3 970 )

A 7R omnn - 4 370 7

D TR 0NN - 5 IT0 .0

.(231) (54) SwnH ,3 TN IMND NN SV NY3N - 6 ITO )

> 5 MY n-n DIV ATON DN WS, -aY 2D Y NN

V0N NNANI MPNIS MPYNN 6.5

JNY TN o = (1 2 3) 2R ,S3 NMANA L6.27 NNt
(12)(123)(12)7"'=(23)(12)=(132)=0"

.S3-2 3 970N ODINRN DI 1ON D ,DND DXTINS DIDNR TY PN

DN L(ag, ag,...,ap) € S, MND O 0 €5, NN (N12D) 6.28 THYV

U(al,a2,...,ak)a_1:(U(al),a(ag),...,a(ak))

Vo = (1,3)(4,5,6) ,u = (1,5,3,6) MmMmnn MM S 1NN .6.29 9N
o™ Ny opo™! nxoavn r = (1,4,5)

,INTIPN MIYOLAN ANDNN 295 N

opot = (3,6,1,4)
Tor !t = (1(13)r7") (7(456)7 ") = (43)(516)

o = DN DIMNND SY NY900d NMN P8N NN o € S, NN .6.30 NN
NN VTN 7 > g > e > 1 0, NI oy W TIND D M) .00y ... 0}
(11,79, ., TE) DMTON W-k-N DPND 0 DY DIRPHDKY HIY

Sv oannn Man ;(3,2) xn (1,2,3) (5,6) Sv onnn Man .6.31 NnnT
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DANNN NN IMN JNY W OX PN OX MTINK 10 S,-2 MNNN XNV .6.32 THYO
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ny > - > ng > 00”20 D900 HY NTY N NITO NN 1 OV AN .6.34 191N
1OV MPIYNN 199N NX p(n)-2 ) . =ng + -+ + nE-Y T3

D2(1) R 5;,-3 MHTDOID MPIND 1ODY .6.35 NIPON
92y NNNY Dy Sy OV DTNNNN DYDY MY .6.36 WD
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LDMINNNN ONNN 0N NN PRI, TPND NI NN TP NNaN DD .7.14 Iy
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