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reatest ,9”101) YIVON GMVHD PINDN 1, M DXNOY D900 1Y 1MHNA 1.3 9710
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999NN NPNY TN DNYY (common divisor

ged(n,m) = max {d € N|d|n A dm}

(n,m) =1 o W n,m > MNI .(6,10) = 2 Svnd .(n,m) PI IV DY
(2,5) =1 5und

b= a DY HOINRYY 9N 9 PONn d N L d|b BN d|a DX .1.4 YD
(n,m) = (m,r) '™ n = qgm+r ON .1.5 WYV

D91 NN .d|m BN d|n D YT DN .d = (m, ) 229" ,d = (n,m) D) .DNW
A < (myr) 9op oM Jdlr =n — gm 99 0, m OV IRYY MPND T NN P8I
SV INYY NPY NI 1D (m,r)|n P9 (m,r)|m o3 (m,r)|r DTN 290 nyd
D MOVP YO0 T (m, 1) < d R (m,r)n O (m,7)|m D WP DN am, T
O A= (m,r)

(n,m) = (m,n) = (E£n,£m) 0»pnn NN .1.6 YD
(n,m) = (m,n) = (£n, .

MYV NN VIDW ANRYI Y'YY RSO "WYY (OTOPIN DNINON) 1.7 VOUY
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DTOPIN ONPINON NNYA 47-) 53 SV n”nnn IN avN) L1.8 NNt

(53,47) = [53 = 1 - 47 + 6]
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(5,1) =1
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DYPRY @, b # 0 DY BNODY 207 .Y PINYD MPND N"N0Nn aN) 1.9 VouUD
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(a,b) = min {au + bv € N|u,v € Z}

O3 WY (a, b) = sa + th-w D s,t € Z DYMY 093
¥IAPA 192N DN
Sap = {ua+vblu,v € Z}

NV YOPN 2YA0N 199NN d O b € S, DWYND 0D NP NPNR S,y 0D 2D DW)
S-a

19 5,t € Z oop R ,d € Sup-¥ M .d = (a,b) > MNRIND DM NN
O <r<dawnda=qgd+r 22pn , IRV OY d-2 a NX PoNY .d = sa + tb-v
D»PNN NY>

r=a—qd=a—q(sa+tb) =(1—gs)a+tbe Sup

[dla M9 . = 0 n15N3 199 ,S, -2 NP2 YON YLD N d D NINN VIR
oM (a,b) |a 3w T80 .d < (a,b) Y21 n”nnn NI 199 .d|b Hap) NMIT 19N
1991 ,(a,b) |d 0793 b SV a SV INYY MPN 9D O3 PHNN (a,b) P9 (a,b) [b
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Jn oymn b-5 Hpv

MYNRNND VY MDPYN MPONNY MIPY 0N NN 1 DTN MDPY 1,16 HYV
DN 90100 .20 DTN 7 1IN MM DD .n-1 190N DY NIPIYNN NINYYD
a+c=b+d (mod n) on ac=bd (mod n) N ,a=b,c=d (mod n)

.333333 5w NNAINNN NI90N NN INYD .1.17 9990

215 vy N (mod 10) 200 N 9901 S¥ ININKRD NI9DN ,1PNIVYN MOV IWNINO
195 333333 = 3333 . 111333 »5

111=1 (mod 10) = 111**¥* =1%* =1 (mod 10)
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333333 = 3333.1113¥ =3 (mod 10)
.3 NN NININND NIDNY JNOD)
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NN T sn + tm = 1-v T2 5,1 € Z 0»p NN, (n,m) = 1-v 2910 DN
D»PIN .bsn + atm-21 1NN VOVYNIA D T OV DYP

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

NNk € Z 93 2 = x4 kmn D) 2D M2 2IVANR NIND XN = bsn + atm 19N
PN PINg
W (a,b) M 935 2NVYIMP NYVL YNNI nm INTIV 2 KV MTN MNRIND 2T
WTM) (a,b) NV NN nm DN DIV m INTIN D DRNNN (TR MNAD) &
VNN P8PND NN NN DNRNNN (nm INTI) 2-2 DPIVIX DY nm P D) ,(nm
D»P OX :NINKR TIAT DY D) NN NNRNNN 199 NNy MY NP0 MNP A
2 92y (n,m) = 1 MM Jmjz — y ON njr — y IN ,MYON DX DYPHN Y 190N
O (Lp, X Ly = Loy, ©3 IR TONNI) .2 =y (mod nm) 99 nm|x —y

DT =2 (mod5) on x =1 (mod 3)-v 75 z € Z Ny¥) .1.19 "Nt
Ss=—Lt=2)n=5m=3mnpna .—1-5+2-3=1199,05,3)=1
OPPI PR .2 = 1-(=5)4+2-6 =7 AKX INIAY IWIX MDD NPINYD LIVYN 99
7 =2 (mod 5) on 7=1 (mod 3)

MNNVYN) MAAN NIIYND 1DV ND MIN 2993 INY NIN PPDN NPIRYN VAVYN
00T M>pY SV

M7 M DIND DWWV BDMODY NI {mg, ..., mi} KON (10T ¥ ON) 1.20 VOWUD
29 MWD DY VTHD3 172-3 BNRTOID TN VD) (N KD DIP3 TIODY IR 7D MW7)
WINO INDDD 7 AN = DN WIWRY Yy {a; (modm;) |1 < i <k} nmiRe
TIRNWOD NOWYDY

r=a; (mod my)

r=aqap (mod myg)

y=3ony =2 (modb),y =1 (mod 3)-v-v 75 y € Z N8N .1.21 N7
5¥ NADIN > TD TY 1123 NN NNTIPN INNTN 2 y = 7 NNV 25 ow3 .(mod 7)
MXNWNN MY IR 3199 (15 = 0 (mod 5) om 15 = 0 (mod 3) »2) 3-5 =15
Y =7 (mod 15) RNX MxNWNA 9HNNY M y = 2 (mod 5) ,y = 1 (mod 3)
MY MDA PPON NPINYN LIVYNI YNRNYND AR 1991 (15,7) = 1 >0 25 ow)

QN9 MM Yy = 52 23 I1PTA MIRNIYN

TIMOD NOTWOD NN 1, M DOV O2I9DN Y YN .(12D) 1.22 NN
nrno> NI ondY (least common multiple ,n"02)

lem(n,m) = min {d € N|n|d A m|d}
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n,m] |a ™ ;nja ©N m|a OX .1

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

0”002 DMHAWYN DNaAN 2

NowWom S NP> NO N¥IAP NN (NTHN N, semigroup) MENY? DN3N 2.1 AN
a,b,c € 935 M1 .(associativity ,nPOYNMON) NP NN»PHn S Oy MINYA
(axb)xc=ax(bxc) oopmm S

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

JOXIDP NPN NDNN NOWAY )91 ,NNNND 1NN NN (Z, —) NOIYNN .2.3 DNNT
(Bb=2)—1#5—-(2—1) 5und

a € S 999 DN DM MR RIPY € € S TR .8 NMIAN (S, %) NN 2.6 AN
TRNY NXRIPI NTH AN O¥P NAY NINND NNAN .axe = e*xa = a DPPIN
.PT IN monoid)

o0 (N)) 03 X n¥ap Sy nospns ,nTv Syn oy myaon |7 2.5 It
;PRI NPRY ATHOXR N0 (2N -) Nt nmiyd L1 XD NOYW AN AN, TRIDN
TR AN N PR D

LR NN M-2 N 920K 00 MINAD O PR M o 2.6 YWD

NN 95 QOIN N NV NPNN NP P(X) »nm pnvds nxap X onn 2.7 nnt
NP 1 X NN DTN AR Y PR XD (P(X),N) x (X DY msiapn
a* = a 0PN @ AN 935 M TRIMNI 2D 15 vl [ Twvnny) 2(P(X),U) My

RM (M, %, e) o 2.8 0913
a”t =0 M MIpNa1 ba = ab = e-v 70 b € M 1R DYP DN OV NIP? TN
.a OV DO X’

D290 a, b D) *2 RN ;PR PN aba € M OR (Pt v DN) 2.9 99990
IO .aba SV OIMNN €O WM
abac = caba = e

DYPIM TON a VI .a DV I I bac-) ,a DV ONNY DN NN cab OO
DY 07PN 139 .cab = bac

(aca)b = a(cab) = a(bac) = e = (cab)a = (bac)a = b(aca)

b OV 21D ORIV DM aca D PPONY 1NN
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X-n Mmpnynn n¥ap Sy 55Ny AP X NON LD TR 1) )0 NN
AN TR I N3N NeY orva XX = {f: X — X} namonn mnasyd
Ad Mt npnyn XN 1 NN

’92) DY NPNPNON ON PN DXANN WNNN NPNPNON 0N ONNYND 03900
290 NS X NN N2 OX NI N (125 NN .ATTI NPPVNNN ONPN

NIV PPN YNN NPRY DY EPNa Nvad Hp X = N Swnd npy ox
9ar u(n) = n+ 1 5onY Prn om0 v 8pnad .d(n) = max(l,n — 1) NN
DINDYN AN 1D PR

mn 95 v P (X) nxapn (X, ) Trm 535 0 o L(Jnann) 2.11 99N
TPYALN 995N NOWAD DN DRIND NPT X DY M KON Mapn

AeB={a-blac Abe B}
(Pu(X), ®)-1 ©22900 DIDNRN DN M INSD)

DN NN € IWND) {e} NN 1PN NN NINTY NP PR P (X) nxapn wono
NP NIMYON D T OP .AMDY 200 NITHIN e Nowan (X SV TN
Ae} nn (P(X), e)-2 nTron Ar X -1 noyan Hv nrvpn Yy ovanna

M) X-2 Pan a My {a} NN MNAPN 10 TRINNA D9NN DIDVNN
935¢ 15 B € P.(X) moa»p 129 pan A € P(X) » o o ({a™t} nn
DIDN NIY MNAY 0N»P NINK .|B| =1 RN ab=co”pma € A, bE B
22P) a SV 09NN MTIM O bia = aby = aby = bea = e OYPIM by, by € B
JA] =100 y9ra by = by

AN NN AN 9 12w PRI XN (G %, e) (group) NN .2.12 191N
ININD PN NNAN NN TPION NIIWNY MNIND NN DY D0 NITINN 295
DN MO .1
DYaN NYNDP .2
DT AN OV L3
LTPON NI AN YD 4

DNNND NNAN <= PRI <= NNIAN D”PHN O MDD
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PN S = {a,b} OX Hwnd (Ha5 MH
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5¥ DMNN NIN b-) NP NI @ DPDONKION ,MII0 NNYPPRNY MY 9P N
DY
(2n15) 2 9TON NTHN NMNANN AN ,NVYNY

DORMP R NNAND .NNIAN NN NIND N2 TAR TN NOYA NNIAP .2.14 NPy
JNTRNMIVD DN3ND

NI DTV D2) 995 oy NMp 1 nnd ova mMan N Z, Q, R, C .2.15 nnne
L0995 NI NN NNAN

0 NN N2 TN ADRY NNIAN NN (RZ, +) 0D OYPIN N € Z 93D .2.16 DNt
oy TIONN N PN .—a PPV @ DY 29NN IDNRN NN N0 DPNn >NN PNdA
NN DN T 90N DY IDIMNN IWVIND

Ly = Y202 22PNV ,n INTHN MPPYN MPONN QOIR DY DONDI .2.17 NNt
NPYNN N oInon onyad Z, = {[0],[1],[2], [3]} bvnd Z/nZ = {[a] |a € Z}
[a]+[b] = [a + b] M2tD .a VIVA WPNN NI IR DY ,a PO [a] MPPYN
M>PYn MPoNN QIR DY NOWAN NPIRYI N2 NIN + 270N INNY QIR TUND
PN (NINKR MPPY NPONN DY 1N NIN b-1 INX MYPY NPONN DY 1N NI a)
M>PYn NPoNN Sy ©95N0N PINKRIY) DXIDN DY NN NDNN N2WI 1t P
ANSDY @ + b Nav

M»PYn MPoNnY ©»X) N2 .1YANR 1NN NN (Z,, +) 2D MR VAN
[0] + [a] = [0+ a] = [a] > [0] 20 PN AN Z, = {[0],[1],...,[n— 1]}
MNDNN NY HY NPLIRM NPHIVPAN MY NPYIRM NN NYVP ([a] 935
[n —a] NN [a] Sv 09N ANRD DN

1] D 2R NV NENIDP MY M0 DY 2(Z,, 1) 22 MY ) N
Man (Ze,-) orn Zy = Zy \ {[0]} 193 2290 PN [0]-5 0D nMan XY IR
(0] € Zg maminn 095 L[2][3] = [6] = [0] »> Yapy Zg May Swnd .nona 8O
TYNN2A L(NXNND NNIN XY 1IN DY) NIND NN NPR (Z;, -)-2 NN 199
D951 NN "PNNY” qWAN PN NN

ORI a, b € M v RN M o (D900 OINN NNAN) 2.18 NN
NI 09NN VNN PR LCTNINNA AN NN a - b D) R D90 DN a,b ON
NI NP INNN TRIINT 29NN DIADRA 93 GON DY (a-b) =071 a™!
LTPON NIN 2 AN DY, DTN DR NN 90N DN QOIND 1D mD .A0wad ona
N2WAY ONX2 NNAN INNN TRINI DXHNN DIDNN GOIRY NN TPTHD MIPON

(Units 5v M¥p) U(M)-2 1% 072N 190 .NSININ

2N 0 M ox pn or U(M) = M 07pnn .2.19 D

MYIVN Y92 BY 1. XN ITNA NPWHN M¥IN Sv (M, (R), ) ndynn .2.20 19730
VY 290N NNIAND .TRINN NN
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.(General Linear group) R Syn (n N5ynn) m7750 MMRMID N3ND ONNP
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N2WAY NN .DANN NMIVYY DIDN DY I9D 9901 P N0 W DTNy 51

MPID 0) MXIND TIAY) 7NN IOPRY DRMD MG (F) NN N9 9950
D0 MOAND ONNYN MDAN PA DTN W Nt NIPRIAY ININ L(INDIYad

2950 nows 2 U, = U(Z,) nvnY (Euler) Y= nM3n NX T .2.21 ANt
:([0] N99912 Y TrNY [0]-n ©O5YNNA) Zg YV 9950 MY NN MI2)
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QY | W DN = =
=N O DN DN
WO WO W W
DO = | O DO v | >
=N W | Ot Ot

P9 PYTAY P2a0N 1991 MDD N9WON) 1 DMAY WY ION 0N O2I°9NN DIIDND
Ny S 09NN NN [5] Mt npna Us = {[1], [5]} 995 (MM PN mTny

Up = Ziy ™ pNVUNRT 1900 NN p DN .2.22 WD

939 Upy-2 AR NN ORI ,ININRD NIYND ImITa .2.23 DYV
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n-9 ONN OIVNRD Y1 0N (Zy,, )

Ui = {1,5,7,11} .2.24 nnnv

PNo M 10-5 9 7N 5 NINK DY [, Z1p-2 209D 109N H-D OVP RO .2.25 NNt

NYJAN MMan 3

NN IN) IR NN x: G X G — G mPRTIT N0 0D NN L3.1 NN
(G,%) OX .a*xb=bxa 0”pM a,b € G DIPR NV Y5 DN (commutative
NIAPI IVIIN (PN IN) IR IN3N NN G0 N L, TPDAN NN N9YaM NNan

.(Niels Henrik Abel) Sax pn v Sv mv Sy

n> 1 My mYar YR (GL,(F),-) nmann .nT7v Fon 3.2 nnand
JPOAN NN NN NDNDIN ONOPY NN NS OY TN V HOrmop) anmn 3.3 nnny
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JPOAN NMan
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15 .(ab)’> = a? = b* =155 a,b € G 595 DPPIH PN O DA
abab = (ab)> =1=1-1=da>-b* = aabb

22PN Lb DY MNP TN @ DY 29N DNNY T8N D0 MYV NN 99D)
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M2Ya v IR NN HDD TITI )N MYV 712yNN D2)7 NNIX OINN .3.5 WD
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.G N 95 oy 0adNNnY G-1 DN DI DY qOIND N DINT
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Man N0 Z(G) oy ix,G nMan ymnav

mMan nn 4
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b\ 1 —a ac—1»

c =0 1 —c eH

1 0 0 1
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N3N NN ORNP (PIMIT) DN NNIAND
SL,(F) < GL,(F) .4.3 noane

(@) = 22N Y NI¥NN AMANTNN MY WON THN a € G MY 4.4 TNt
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P NQ ={e} » 25 ovn ,Q1»o-2 NNIAN"NN Yy Y5NDNY NN, NINNK TIT
oy .G =P x,Q-v T Q — Aut(P) ovp 129 .PQ = G o»
228 7TON MMIAND YIIXR 95 NN 00N N Aut(P) = Uy = Zg-v
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NN ,p Z 1 (mod ¢) -¥ 75 ,07NWKI p, ¢ IWRD |G| = pg DR .(N12Y) 27.24 99N
JOopN G

DPPNN DY OPNYNT P, ¢ TYRD ,pg ITON MNIANND NN I (N12D) 27.25 9190
p =1 (mod q)
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