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DUNI NI Z/nZ NN 021200 L(700D) TPURD NN OURD NN DY M .3.26 TWYV
ORI DN NN Z/nZ o1 ©YTY DNRY IXT

WAY DN 4

Simple A0}-57 R-5 019 DONRTN Y PR OX VWO XIP> R N 4.1 DNy
77193 TONN ORN VW NIN PIN NN 4.2 ANNT

DTV NID N0V )N NN R (DTN 0Y) N DRY NN 4.3 999N

Ty € R o»p o0 Pan x qoma .owa R \Rr = RN .0 # z € RO )Mo
DTV RO =1 03 , 0o nn apy yr = 1-v

DTV Z(R) N, 008 0 R ORYINDIN 4.4 99N

R-v »on .0 # x € Z(R) > 2990 00 nn N0 Z(R) 5 925 R WO
NYOIND IRYY .TON T 2D NOVP OTPN 23N D Rr = xR = R 53p) vwo
VYo r=xter=xtrz 29 or =rz ovpmm r € R 9> My o' € Z(R)

a e Z(R) vy rat = a7ty

NN W R M, (R) 99 ROR Y M, (1) < M, (R) W .1 <9 RS 4.5 0ov»
AN

M, (272) < M, (Z) 8.6 noant
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Quotient ring

DONTR PR D-9 03 vwa nn NN M, (D) w8 ,p>n 20 XN D DN 4.7 DIWYD
D NN LZ(D)-5 rammvr X ,NTY N0 Z (M, (D)) 99 .00 KO
Z(Mn(D)) =A{d-I.|d e Z(D)}

w1 J < Rovponn I <A pnnn AC M(R) 0 4.8 90
1T = AN M,(J)

I My My(Z)-2 navoyn nvvoivnn mypaonn N A N1 NP2 XY o
NNNN M 0N Mo(Z) Sv DORTNRD YD .NDONRA DDAR DY A-2 MXI0NN NN
J-29prw mypaon 9on A oy ondv PN Ma(mZ)

d € D\F 925v w0 .F = Z(D) 1903 .07V IPRY 920 20 D iy 4.9 9990
Ax —d) = D[z] o»pmn

N ed # de-w T2 e € Doy an AR om0 (x — d) ORTNAIY NP1 NN
f(z) =—e(z —d)+ (x —d)e € (x — d)

5 009N v f(z)-5 W >N N D-v nan Lf(x) = ed — de € D qon
{x —d) = Dlz]
A1 MNad N7 ORTNL DIDND) (T — a) # Flz] iR ,a € F orv 29 mov

T I < R ORDNY ¢ R — § ovammn ,R,.S ©and nnnT »n .4.10 9490
S OW ORTR IR p(])-v

Prwn oy S=Q NNy R =7 np i ORDR (1) 1N DY @ DRY 11D Z\IND
DONTRD D ,Q YV ORTN XY NN, Z N0 o NN Z 5V nnnn .p(a) = a >yaon
LDONNPIV 0N VY DTN

NNAPN NN HLD NN ONTN T << R oo n R o .4.11 910
EBi={a+1|a € R}
{la+1)(b+1)=ab+I%>5m (a+I1)+(b+ 1) = (a+b)+I MNnn My oy

Ar + 1 20 npron 22N O + 1 = 1 N0 DIND YN
N [ = 18Z ,R = 37 .4.12 "7
Rfp = {18%,3 + 18Z,6 + 187,9 + 18Z,12 + 18Z, 15 + 187Z}

™MMNIAN HY DVONMPIN VW) Z/6z NNIAND TPANMDKN NINN NN DY NP NNN NNANN
Z/67-9 29MMPN RO B/ N0 ©now NN 9950 nYa0 290 (R/r = Z/ez

0 6191215

O D W| O -

—_
N}

OO O OO O
Nelles) o) Nenl BNe] Ran] NOV)
(ev] Hen) Hen) Nenl Nevl Ban]
NelNen) Vo] el iNo) Ra]
OO O OO O
NelNen) Vo] el iNoj Ra]
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IN PNUN P O .8.13 DNt
Zpr = {pZ, 1 +pZ,...,(p— 1) +pZ} =T,

939 I = (22 +1) = {f(2)(2?+1)| f(x) € R} ,R = R[z] 001 .4.14 N7
2 =—1+lopm a=a+1¢€f/rpmac RN
D 9apy oy ot =1 ,23 = =2 0 MNIND AN NMT 1oNa a2 = —1 )oY

Br={a+p7|a,B € R}
B> Cavon a5 T-7 = —1 07pnnwd 1 X £z N 27 9N 95 05
R/ 5w osiyn o T = (2?2 + 1) R = Z/sz[x] o .4.15 991

|B/1| =125 Blr ={a+ 0T |, B € Z/sz} 5ap) 0PN 25900 DT 19182 WIN9
9

Nilpotent 2" =0-v 7o n € N 0”p OR YOO NNz € R 12K .4.16 Y10
.R-2 ©70)019530 02RN QOIX N 0 09N N R oy .4.17 DN

N < RO w1

A0-n DMWY MDY DYINNPIV KY DPVIVIAD DIDN PN B/N-2 5 omn .2

IRTNAPR N 2av 9N KD NN INNT NN .3

D nme NP WX a,be Ny .0 N»@pirwx N .1 MNINO
120 0PN NN 0) NN NV DY DIPIAN NNON .a” = b™ = 0-v

n+m iy k(T +m kin+m—k
(a=0)""" =" (-1) L )a
k=0

BEE — 09 m < ndm—k o9 k < n nnx .af = 01X,k > n ox
(ra)" =r"a®=0"»rae NiN,r € Rorv M1 .a—be N b

1on € NP WX 20099 XN 0 #£T =12+ N € B/n oo n»ova m .2
MYy T = 0-v

=
I

0=7"=(x+N)"=2"+N

D”P 1991 VIV NN 2" DD " € N o)
NAIN D PN R IN .z € N 9apn 2™ =0 b

=z
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First
isomorphism

theorem

Subring
generated by X

Finitely

generated

ON P9 e, = €3 = 0N e = (98) ea1 = (99) ,R = M3(Q) 902y .3
n € N 595 52N .0»010195%)

(€12 +ea)" = <(1) (1)) # (8 8)

ORTNIPN 1IN, NDNY MO IR N MDD .egp + €91 ¢ N 199

W DVOWOOW [ R — SO (PYRIN DPINMIDND VIVN) 4.18 VOUY
R/Korf = Im f
Bfker f 2 S R DOVOWDOR @ R — S DX 093

W .f(a) = a (mod n) 295 AN VWM [ Z — Z, o 4.19 Nt
.Z/nZ = Zn

NNN MY Z,, Y02 WNNWND 0N (Z/nZ W) Z/nz 127D WNNY) NNYN
LTNY2 VNIV OO TR-p-1 09000 NIND NON DY 925aNN0 RO 1D,

YD) AWHI MNP NN X C RN nn By € R N Ry .4.20 A1
Moy X XY By X o000 S C R omnn~nn 95 Pien N0 X D 9y (R
X 9w R oo mn iRy [X] = R ox LRy[X] yoa mt n-nn

no»p oX LRo[X] = Rolay,...,a,] wo3 o0 X = {a,...,a,} OX
Ry 9yn ™movw Wy R0 MmN Ry[X] = R-v 75 X ma0 n¥ap

Ry mx 9omn R S (nY5n5 onva) anva yopn Nn-nn X0 Ry[X] .4.21 2w
X N

Ro-n omnTpn oy -2 9myNan qoIr XN Ryla] t8 ,a € Z(R) DX .4.22 YD
Ro[1] = Z>5 0 # 0y Ry = nZ »N~NnN 53 Syn oo 13 R = 7 .4.23 "t

3 SN LR Yyn 0Inwn n-1 0mvna 20 S = Rz, ..., x,] 00 .6.24 DNt
X ={x1,...,2,} My R Syn mao

,7IND P9NMIVN,PYT ATPD) NN XN Ry DYN N0 NIV INN NN DD .4.25 99N
aNWOD n MY Rolzy, ..., 2, DDIPN0N NN DY (PTPTI XY DNIXR YN

W 1 X = {ag,...,a,} P R Ry Syn oo axnv N S o Zno

7(x) = a; 099 7 Rolxy, ... x,] — S npnyn v .S = Rolay, ..., a,)

995 MMYD D9 MVN TANY IAINA NITHIN NANIN 7 € Ry 999 7(r) =7

Mmoo . (f(xy, ..., x,) = flag, ..., a,) PII Rolxy, ...z, 599 9N
D2IN YV OPaNMIIIN

Jlag, ..o a,) ©IPD93 ¥ ) S OV YN DD DY NN T 0D ITAY VAN

S BfKerr RN DVONMIDND VOWN 290 . f (21, ..., 2,) NN DY MIWAR NP
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Evaluation map

Ring of
polynomial

functions

Ry =7 R = Z[z] 9023 5¥n5 23 1K DTIPN 939NN SV 2N PNON .4.26 I
D»PY NN Zloz[z]-5 OMMPR MN ORTRN 220 N 2Z[x] INTRI DN
AN WK Z/2z[x] YAR (2Z[x] NN WYY PYDNY @ Zlx] — Z/2z]x] Dvamrar
a € Zfaz[x] 935 >INV ,Z-5 Y9MMPRN INTNN 200 WWRY D [ Z Hyn M0

2a =0 o»pmn

LDMMIPDI9 N NHIAND NYNIN DDONMIPND VOYNI DIVIDIYI MINHDNT N1ND N2
299N N R oy

(a € Z(R) DX po1n KXY R AWK NND) NN IRINN) a € R 1 .8.27 Dot
WO . (f(z)) = fla) 295 PYTIMIN @, R[z] — R 380D npnwd3 van
DPONAND TN TNV

a = 0 May ,0791 .0NOY YNV NXIN a-Y DY 9D NI @, IV PYIN
195 .0 NN DNYY HWINN DTPNRNY DMIPNAN 932 121 oY Ker py = () ap)
Rlz,y]/ (y) = Rlz] 03 noy1 y9wav wWon Rlz|/ (z) = R

Ker g, = (x — a) »> NN .4.28 990

Y(x) =x—a (1) =195 nrmn ¢: R[z] — R[z] npnynn Sy 95100) o
YNV NN 0-¥ 29 DXW) .DPINMIDN NWYND NODPY NN .DHINMIMND NANIM
Y((z)) = obapnw on W(f(z)) Sv v NN a O8 PN OX f(x) € R[z] Yv

{x —a)

-1
Ax — a) N0 NYY Py ,a Naxn osya N0 R[z] v R[z] 2% R mavavn
eER

9onoy .f(x): R — R mwspnad mmd wan f(z) [z] D199 55 .4.29 DN
(fg9)(z) = M9 nTpy” a3 MmN oy R o ,R-5 R-n nuepnan nn Sy
NN DORD VN DTN DR DN NS (f + g)(x) = f(x) + g(z) ,f(x)g(z)
i

2V NI5Na KO M 29 v Lo Rlz] — RE ovemmmn 11nd Sp Non
W, R =R ON5WNY 5y N15na1 K9 ¢ qoma (2 —x) = 0N, R = Z/27 O Swnd
,R[z]/ Ker ¢ = Tm ¢ 92p) ,IWUNIN DOINMMIORD VAVN 295 . NPN PR e d8pNad
MmN IR .0 NN R-n Iy 95 NASIY DmP5aN DD GOIN NI PYDN IWRD
92PY AN R SYn HMIRODNNON RSPNON wN 1Y XIPN Im e = P(R) y00)
TN PINYNN INYY MIMT MITHIN

02NNY NN .4.30 299N

R = Clol/(zy—1), S = Clel/(y—a?)
DP9MMPN DPN
DNPANMON NN 290 R C[t,t71] ,S = C[t] »> NN N9

R———— C[t,t 1], S —=— C[t]
st y—t—1 Tt y—t2
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Second
isomorphism

theorem

Third
isomorphism

theorem

Chinese
remainder

theorem

(T[x])* = w,0nn T ox »aY 9302 o0 .Clt, 1] 2 C[t] mNIND 9 vwom
> Yapy T
S*u{0} = (Clt))* u{0} =C*uU{o}

1,t € Clt,t71 » 1205 pmo 89 R* U {0} Yan ,M2°n5 1mon n¥iap Non
TON RO 1 4 Ny

WM DN S
W ANTAN S C ROYM IRDR T < RO L.0vN DVONMIDND DAVN) 5.1 0OUD
S/snr = S+t
O»PPNN n,m € Z 939 >3 1710 5.2 INNT
ged(n, m) lem(n, m) = |nm)|
VN DVONMIVND VAYN 29D HvnNd Z SV ONTN DY NNE NOINY 9T AN
ged(n,m)Z/nz, = nZ+mZ/pg = mL/nzamz = ML/lem(n,m)z
R/I — R/J ovammar 0»pw o (R O5v oONTR [ C J v .5.3 9990

PTI ININN NN DIDVRN DN PR DYTPY OINR MYYD IWAN I35 N NN
1) 200 NI WD APNYNNY T wo(r+ 1) =r+ J 295 ¢: R/I — R/J
r+J=s+Jyo r—seJoyynr—selwaor+Il=s+1

NDNN NN DTN WD DPNYNNY P17

o((r+1)+(s+1)) = o((r+s)+I) = (r+s)+J = (r+J)+(s+J) = o(r+1)+p(s+1)

owNY MNP wor 4+ J Y55 5y npnynny nNomnd aNwd a1 o Yaon NN
LOV9MIN ¢ DI04 [

W LR W 9 DIRR T C J W L0WOUN DDONNMIDIND VIVYN) 5.4 VOUY
R/1/j/1 = Ry

DRI TYDWPYTYY DR [, ... [, << R Y (000 NPINYN VavN) 5.5 vovy
TOONDWIR DD X
R/(hn-nt,) = B/ x -+ x B/,

B (22 —) MInn NN OMION N0 AN LR = Zs[z] 1N 5.6 Nt
" 0Y9oPNTIP 0N (z — 1)~ (2) OORTNA 22 — 2 = z(z — 1) »> 29 DW)
P —(z—1) ez — 1)1z € ()

r+(l—z)=1€(x)+ (z—1)
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92y *»oN NYIRYN VavIN () - (z — 1) = (z) N (x — 1) 1»wyw 253N 95 125

R/(s2—o) = R/(z) X Bf(z—1)

MOV NN DN PN B (@) X Bfz—1) = Zg 52P3 ,NANNN DPSNNMININA WNHNY) DN
L X 73 DN2 297N

DMODY N3V {my, ..., M) KON J(DNDYD OPDN NPINYD VAYN) 5.7 VoYY
DN7OOD AR VD) . KD DHIP3 DMODY I 9D INITD) DRI DIND DYV
M™MRY oy {a; (modm;) |1 < i <k} WIRY 29 MW dN3p YDD3 am-3

TIRNVDOD NOIPDT WINO DNDDD 172 IATD T DM

r=a; (mod my)

x =ar (mod my)

NN (Mg, mg) = 1-¥ 291 .0I901 N NIAY PING DPPY IR INPIN DN
o»pPNN & = bsmy + atmsg 790N AN .smy + tmy = 1-V D s, t € Z O0»p

a-1=a (mod my)

bsmi + atmy = atme

bsmy + atms = bsmy =b-1=b (mod my)

APN PINS NN n € Z 930 &' = x4+ nmyms DI 0D NI 2IVAN PIND NI T 1O
Ma|T —y ON my|x —y N PIND KN Y DIV NI ,myme YT MTPHN NNOND
] 2 =y (mod myms) Y99Y myma|x — y 3 93Py (my, my) = 1 PN

DVAMMIVN DPPY NI VAYNN DY NN MD2) 0P 10D DNDN OY .5.8 W
oMIN HY
NEEED % ka

DT =2 (modb5) on x =1 (mod 3)-¥ 0 x € Z N8N 5.9 DNT
S=—1t=2y999m;=5my=3mnpna .—1-5+2-3=1199,(5,3) =1
OPPI PR .2 = 1+ (=5)+2-6 =7 AKX 7INIAY IWIX 2D NPINYD LAVYN 290

7=2 (mod 5) om 7=1 (mod 3)

y=3ony =2 (modb) ,y =1 (mod3)-v-v 10 y € Z N1 .5.10 NNt
190N 2T XTD NI NI INTIPN NONTA 0 ¥y = 7 PIN9NY 1Y oy (mod 7)
MXNWNN DY IR 199 (15 =0 (mod 5) o0 15 =0 (mod 3) ») 3-5 =15 5v
Y =7 (mod 15) nNX MxNwNA 9ONNY M y = 2 (mod 5) ,y = 1 (mod 3)
MY MDA PPN NPINYN VIVYNI WNRNWND AR 1991 (15,7) = 1 >0 25 ow

2N MM Yy = 52 23 I1PTA MIRNIYN
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Maximal ideal

Correspondence

theorem

DYIIOPN DYNTNR 5.1

MN) ONTN O”P KD ON WODPY IRTR NI [ << B MIN) ONTRN .5.11 D970
VNN IMN Donv

2155 NP M) 2 - Z/32z M TAR OODOPN ORTN P W Z/322 N2 .5.12 NNt
D+ Z/asz-1 3 - Z/asz DM DYIDIOPN DONTN MDY W Z/457 202 (2 + 327) - Z/322

INTN NIN DOND INTR 1991 ,DONIPI0 KD OONTR PN 712N N2 L5.13 NNt
Rijaliviv)a)

2TIY W ONRN 90PN NN pZ < Z ONTRD ,p MNYUNRT 1901 D35 .5.14 DT

D HwnY  OOPN KR (z) < Rlz,y] SNTRD R 29N 0 May .5.15 Dnndt
o IR o0 J = {f(z,y) | f(0,0) = 0} MmN ONTNRN

Ker f nx D000 MmNy ONTR [ < R o ,ovaman f: R — S o 5,16 9290
N ONTR f(T) <95 Daw nomn

JINY ORDN T < R-w 12993 o)) ORTR NN f()-v 125 93905 PRYI ZINO
ow .f(y) = f(x)-w 1oy el wrovpm x € R\ 12N f(]) =5 Yar
Avnom el P o—yeKerfCI-von,z=y+ (z—y) 2>

[ 7Z — Z/az 595 0923 XY MYOLN IN,PYN DN 900 19K [ DRY 29 0w
S(3Z) = Z/2z o0 ;7N ORDN NV [ = 3Z 02y Ker f = 27 pyn oy

F7HT) ®Y IR P9DDPY IRPR J <1 S DR BOOWDOR [ R — S L5.17 HpOY
R¥isNivivis)

Kerf = f71(0) Cw .f71(J) C I < R YNDNX D7pw N2 1) DMOW
DOTPN 930N 299 MNy ONTPR N0 f(I) < S oy w Ker f C T 99 ,f71(J)
N7TIN 295¥ DD DIVR o0 NN fH(J)-9 V19 95, J NN YN o0 NN YaN
J OV NYonopNd NN NOP 130 LJ-D DINOWY NO
w: Z — Q nY20N HYNY .OVAMAND NWITN KO NNDI XD NMIYVLNV 19 MY
5aN ,NTYa 1T 00 Q-1 Yopn 0 {0} SnTrD e 1 ({0}) = {0} Porpn
[l Z-2 ND

0WO RN R/T DR P DR MDWDPY R [ <9 R WK IRDR N R L5.18 vowy
DWW R/T DR pW DR HOOPY 1 IR PPN R 9D»3 DR

NNV 910 P MMWYNI 190N D30 ODOPN NN (z,p) < Z[r] ONTRD .5.19 NNt
WNR Zz]/ (z) = Z >3 poopn KXY (z) Yar .nTv N0 Zz]/ (z,p) = F, nmn
{(x, p)-2 won Dom (x) * ) NTY

WA = AT DORIND IR IRDR T < RO L(NNNNNN 0aYn) 5.20 vOvY
LR/ 9% DIYRTRD P37 1 R DIDDD R 99 DITRTDRD 1P3 DIMID 7Y DHOWDDN
DNV TN 290 N3N DD MDY DRI
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Prime

Completly prime

D”IYNRY DIINTIR 5.2

W ,AB C I on»pnn A, B < R 959 DR MWK X [ < R ONTN .5.21 1910
BCIWACI]

DNYUNT TNN NN DIND ORTN VIV NN L5.22 ININT

PN ANV ONIND NN NI NPNIYRID DITHINN DPNDN NN NIY .5.23 TP
NI ORDRI MO NIpna bel WaelwW,abe ] om»pnn a,b e R 5350
OVIMN? MVRY
,OUND LPOIDND INYNI NPNID 202N MMYNRT NPND 51D OXTN 0PN KDY DN
N {0} < My(D) vann SNDR My(D) vivan ana yann D ;»n an s

D»PNN DAN NYNI
1 0y /0 0y (0O
0 0)\0O 1) \O0 O

LDOND ONTRD TPV ORNDY QPN DIDNRD 1D THX GRY 9anN

LD»NTIPI Y901 NN DY) MONIN NPYHNN Nspnan wn C(R) 1 .5.24 990
2 INOIN

I'={feCR)|f(0) =0}
2NWUNA HNTN NI

WL f(x)g(x) € T o 1 < C(R)-w man 9900 oYy 920 DNIR WD
95 .g(0) = 0 £(0) = 0w~ ,mmdv 0NN NN R-v »an I .f(0)g(0) =0
gx)yelw f(x)el

RPN KD {0} DR PN DR TNDW DIDN KD R IR 9PN 3N R DY L5.25 voun
MVRY

NN MYRY KD {0} DR PN DR MWURY [ << R IR DNPN N R Y L5.26 RO
R/ oo

DN B/7 DR P DR MWK KD 7 < R IRTR IR 9PN 2N RO L5.27 Wpon
DY

onN NN Zlzl/@y) = Z nmn 0N 00 R NN () < Zlx] ONTRN L5.28 Hnnt
Jmdv

WR (Z/AD)l/(py = Z /A7 >3 DRI IR (2) < (Z/AZ)]x] SRTND .5.29 Dot
1,13 DnnTo nwin by oinn

PN ON ONYURT 1 000N N ORDN T < R-Y p9oon N R o 5,30 D990
2939 o R\ [ ox
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AN .ab ¢ R\ 1518 ,a,b € R\ I > nY5va mam pnwnd 1 NYURIN PO ZIND
bER\NITwWag¢g R\I M belwaelvapy I 50 nonwrinm ,ab € 1
NPNO Y

.a,b € R\InN,a,b¢ [ onabe I on R\ 5v 5355 m )0 N2 »wn 1woa
Dvnowmabe R\ 1 oy 2>

R PPN R\ 1 DX PN OX OIWUNIY [ ONTRD 079NN KXY ©INY NoNA
arb€ R\ I-w 7o r € Ro»p a,b€ R\ I 955 :Nan »Nann

DTV R D oI LDM”IYNT DN DONTRD 91w oo n wn R o L5.31 9an

0 # O .mdv 0NN R 199 pnwna ORDR {0}-v ¥I92 Hap) PN I N
o € (x%) 1997 NN MUNI NIV (2?) HNTNI NN .TON NIIY NI T € R
MnSY 0NN R-v »an z(axr — 1) = 0 9apn .z = az®-v 15 a € R 0»p M5
T PN MDD axr = 1w ,x #£ 0 on

Z N2 Swnd ONWNIY NI0NA XD T N J N ,0wRY 1, J < R DX .5.32 YWD
INYNI N 27 N 3Z = 67 010N YAN ,DPNYNI DN 37 27, DONTND

INYUNRI NI R OV 00PN ONTNX DD 299N N R o .5.33 THyD

onn NN R/ 0792 290 R0 v N0 R/T R o900pn 1 < ROy . onow
Il INYUNY [P0, mndov

DNYUND NN R OV 00PN OXTN 90 N R o .(09T9) 5.34 2wy

10 A, B < R D»p 92190 ONWNRI IR Y0P 1 < R 0D nDOva N3 . Onon
» N Op LA, B¢ I 9ar AB C [-v

(A+D)(B+1)=AB+AI+IB+1*C1I

"M, =R MY .RRC I Y A+ 1 =B+ 1= R 5Y%p po2opn [-v »an
O Balbriakiviviablapiiaival

DR PN BR MYRY R? R\ M < R HDDPY IRDR DN Y93 N3 L5.35 HpOY
R2C M

NDO NI DN 90PN NN [ = 47 ORTRN R = 27 0 202 N1 .5.36 Nt
R%2 C 1o pnwrn

I =12-v o n > 1 0vp x € R 955 orv OIMIN 29N N R O L5.37 990
290N NIN IMNYNRI ORTN DD N
MM2) P NN 5000 "900pn SRR M < R >0 POURIY ORDNR P < RO anne
nm>171y 2" =z ovpm . € M\ P 07pw n2»Hwa ny (2D 0»p NI15NA
P

z(z" ' =1)=a2"-2=0€P
w,leMpn vt —1e Moyiwvan 2"t —1€ P niona b
P =Moo .M 5V nvoopnd nno
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Prime avoidance

lemma

Prime ring

WY DN 6

Py . Py <R YO DOYPN N RO (OPNYURIND MPRNnnn nnd) 6.1 Y
V1< <noy R P IR DOW 1 <R INDR DR DMURY DIRDN
1 C Pj~v

201 KDY NI N, L-n TAR GRA DOmM IPN [ ORY ,NDPYN NDDN NX N1 DN
Py ano 7w prY a € 1 YN nosn > Dy nne vy L, P, moNa

ag € T\ P a1 € I\ P, YR DY DNINN 09Y .n = 2 NIpna 9>nm
M) 199 1D P U Po-Y oW 1RV AR DRI N ,ay & Po W a; ¢ P DN
oapy ay +ay € P ORI P QN2 RD VAN yay +ax € T 2D .a; € P o>
DPNO NY ag = (a1 + az) —ay € P-v

OV TN GN2 D99 N [ 7 PSPYTYRD NNIN 29D .0 DY MNPITYNI TWN)
N P, .., Pyn OORTR N — 1
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oW DN NXIN Z(R) 1I0W RN 2NURI DN RO L6.7 a0
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Divides

Euclidean

function

Euclidean

domain
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AR =0 9apy R v noawram . ARBR = ABR = 0 ovpnm AR, BR < R
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ak=b-vw 10 keR
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Ad(r) <db)ona=qgb+r-vw1oq,r € Ronrp .1
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Formal Laurent
series
Formal power

series

Valuation
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ITOPIN RY D) Z|x]
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oX .d(r) < d(a) = d(1) My 1 = ga +r 0w 950 X d(a) = d(1) oN
Tan a MY 1 = ga 195 ,(d(1) < d(r) ») nPno Yapy r # 0

WY YN 7

D»YNPNS DNV IN 7.1

DMOON 95 NN 99D R((x)) DHIMHNOD YN MW NN .onn R O 7.1 0910
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N2AYNN NPXPN9] VNNIYI MNS

d (i anw”> = min{i|a; # 0}
n=0
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Localization

Fraction field, or

field of quotients

Local ring
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(g)-y (f) oonprn Clz] 2 .opmn omyhs fg € Clz] v .8.9 Nnont
DP9 DAMYN DPIRYD DN ¢-) f-D PR ONX PN ONX DPON0PNIIP ON
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DIV MK ¢,...,¢, € C I 1 NI NIV NN TOMIND VI N
nan i 93Y f(a;) = ¢ o7pon f(z) € Clz] owwhe 0¥ ay, ..., a, MNPIA
NI Y0 NOVNN SV PYNDNY
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Equivalentupto . ~ b TINT 12D D3N b-) @ D N ,bla ON alb ON .a,b € R v .8.10 H910
multiplication by M2PY DR NI MAI2NN DNYY NN DYTY DNNY IR
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T DN SV MNON NNd
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P20V N DOV 9901 NN NNINN

1 V= 1 V= 1)’
N(a) = (a + §b—i— 73b> <a + §b — T?) ) = <a + §b) +%b2 = a*+ab+b*

35



AN IND 0 ((Op Yy oY 009y NYAPN TN DNIMNY ININ YD D)N)
N(a) >1199,20? > 3w ,[b| > 20X .N(a) =1 DX p7) DX TN a-¥ MY
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©-Y O YN M) MNYPNN MWAITH 9oW 1TaY WO maa g € Gaar € R

DN SV ovaNMININ
R Oyn 5y o0 G-v 729 o050 NN DX NIN D)INA ONINNY INID DN

ON M 59 9w nn Rpn N < M nMan-nn R Syn N1 M o0 12,6 D10
ane N ovpmn e N-yr € R 935

oyn Sr1m N Q Ownd S9TmnTnn NN 9YTIN DY NMNMANTNN YD KD L12.7 T
2TM™NN NPYRY NMANTIN NN Z < Q) Q

oV MMaNN~NN P12 0N G YV OOYTININNN N L,Z dyn T G o 12,8 Dt
NTY Syn 5T N0 VDR ,IMT 19N L(IPDAR NN nwynd X0 G o) G
1 Oyn omop anno VoOv oanmmnTnn prTa on VoOv o TnnTnn X L F

JOARYD npnyn TV — Vonm JF 07w Syn >mop anan Voo 12,9 nnnt
JS(@)v = f(T)(v) 9950 N0 > Dy Flz] Syn 517m 5w nyan V-5 prynd 2war
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Quotient module

Module

homomorphism

ST anmnn W C Vo [TV — Vomoanyd npnyn onn .12.10 990
W (T(W) C W arnT [T 5w n2yan NNN 90w XN D) SO IMPN
Flz] 5yn 9315 V Ovw S nn xn V05

V0w omn nManTnn XY 0apy 1), anmTnn N0 W-v pnnmn ynne
J(@)-we W orpmv w € WA f(z) € Flz] 935% nomd ann
T (w) € W 9apy mspytyNa T(w) € W pomomen-17' xn W-v »an
NNN D DIDN DY IRYD NN YD 03 N L F Oyn o ann i W-w nan
-2 w959 o s nn f(T) (w) 2280 0192 V-0 7w T (w)
DVANMIMN NN MITIN PV ONTIND O) ,DINN DPIION DIIAND WD
LDMNIVONMMIDN YVIVUN)

N-v 772 ,mMand 5 m-nn N < M »om R Syn 5v1m M o 12,11 510
R 5yn 511m Hv man v M /N nmn n9anoY 1anom 19N NNaNTNn Xin
DY N NIPIMN

MV DWW NN fi M — N o8pns LR Syn o1 M, N vy 012,12 910
935 f(rm) =r- f(m) ©»pHrn MMNIAN HY OLANIMIN XN f OX R 9yp DN
meMareR

Ker(f) = pymd nx 1o DN 29 DOOWowW f: M — N ) 112,13 vovp
DMVDONDIRD WOWY DIOOPRD IR N 9 N~ www {m € M| f(m) = 0}
M/ Ker(f) =2 Im(f) 01931 W v

NVPSPNON NP F onNm pyav 1900 n o0 09N N R o (12,14 990

R™ = E 5 R Yyn 597w Yv man E-5 nno awvarvvon .f: {1,...,n} - R
Ruibllglale!
AL ... n} DR Y AMTO -n-Y NPV E-1 1pNpng cNvpa ne

95 (f 4+ g9)(z) = f(z) + g(x) 53 TDNTIDR NPEPND DY NN PTI)
z(z) = NNAPN EPNAN NIN NHY DTN ADRY TPNDN NNAN XD E 0D MININD
WNIT-f=f.09 Rx E— E 93 1 .0

fr(x) = rf(x)

92 i E— R™ osp»a 1 (meT1n IR ONT) 1 <z <n 555

p(f) = (f(1),..., f(n))

DTN OV OVANMIMIN MY NN



Simple

Cyclic

submodule

Spanned by

Finitely

generated

flz) =133 (f(1),...,f(n)) =(0,...,0) nx,f € Ker(p) 1 :y"NN ©-¥ XD
(71, .., 7n) €270 9Y > MRIND AN E-2 0PN RN L <2 <ndb0
e-v101p 1 <z <ndd f(z)=r, M2 NN I IR NIV NPRD X R
NN NN DPDN NIWRIN DHINMIDND VIYNA VI ,DPNTIN DY DVONMITN

LDONNPIV KD DNTINTNN 1D PR OX VWO XIP> M 59T .12.15 N1

NTINTNN NN OIIONRNY ORTIN DI N NIPN2 INSY Syn 51r1m XN N 9 .12.16 YW
ANRY HYN VIV TN NIN DX P OX VIV NI DN 12D TN

a YT DY AXNN PN NN NN .a € M oo LR Syn v M ooy 12,17 9510
NI
Ra={ra|re R} <M

M, (R)ep; = R™ >> M, (R) 5yn »op% 9y7m X R a8 .0 R o>y 12,18 Hnnt
Ra=M o»pm 0 <a € M 955 O P OX VIVY XN M 217w .12.19 WV

WN M >0 N0 M) CTIvNN PPION NIRRT NI NN PYWN PPON DN
RO YTm N N < M v .Ra = M ovpmm 0 < a € M 9550v Yan 09
T80 ,0 £ Ra € N »292p3 .0 # a € N 07P IR ORIV IPRY 2910 PONNIPIO
Il NPNO W ,Ra = M »v

M/N-v oo v 1m-nn N < M oo R Syn o 5y M o 012,20 9990
2ON DrTin NiD

b=ra-vw1mre Rovpbe M 53 99> .M = Ra-v 75 a € M 0»p WO
92py N = N-v»nam b+ N =ra+ N nx b+ N € M/N 53 728

ra+N=ra+rN=r(a+ N)
.+ N o1 Oy A popx M /N amdd

M = Swno 2rx M 5ax 0908 o9 Tm N on M /N > o5 .12.21 nnnt
APy TN Z Syn o Tmd) N =Z X {0}V Z X Z

MRDY YRR BHP DR PN DR P R M R LR 99D 9y M vy .12.22 vovy
R/ I=M-vw>I<R

ON R 5y {a;},.; © M n8ap=nn v 9y voy M Tnv 0N 12.23 Y10
onvod ay,...,a, Ny m = Z?Zl ria;-¥ T2 r,...,r, € R on»p m e M 955
NaNgimivln)al

R Oyn moYD Ay 5v T X0 M- N a0 nvma Nap v M- ox
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Basis

Free

oD PNY2 NNAPN O .M OV nvMo NP {aj}je ; © M >nn .12.24 DD
MDD, TPINYD

n

Zr,»ai:() = r=rp=---=r,=0

=1
DO XIAPY DDA 1D WY NTIN DD NNAPY NIP)I

AN Y D02 2V HOD INOMN 2T NP IR NIONI ONPA L12.25 WD
NNMY NI PNOPIN ANTINN OV TINN R DNXIYD NDNRIP AT DNXIY W ONOD)
0”70 02NN NPPNA TIND NIV

1w Syn 0mop anm Vo= FROom Sund 00 XY 1’ Miyo 07995 09 ina
27N 551 ©oa W Ny Syn N1 7nd Endy, V-5 N

LU CV OR m moon U, V0270 02N 22X0 Myva 1O .12.26 T
MR 5P . Z SY0 ONTWD 27, 7Z Sy 25n0) ,00Tma nxt mmwy> .U = V X
TINDD PIY Y Z # 27 9aR 27 5v o0 N0 {2}- Z v ©oa N0 {1}-v

DTN Z = 27-v

7 9y 72 5v RN TN NNY D02 INYD L12.27 9990

r+2y+32=0 }

M= {(x,y,z) r+4y+92=0

A= (123) nyaonn Hv (0DaNN) MNINAN AN NWYND NN M DTN RS
NTIMY M2WYAY 25 1PY) NYNS NXIAP NNONND AMY MDD T DY NMNX XN
A(MNINN 2NN NN NIYN

4 3(026>_><013> ;<01 3)

P9 L Z-2 AN IR N 2 AN ,2-2 RPN NI IR M (k) 21000 72yn3a
2y + 6z = 2(y + 32) = 0 AXNWNRN XD w0 NNYD NwYnd NMoNR” 2-1 Npon
Y+ 3z =072 27n0 Nt ,MNSY DINNA NNINY 2I90)

(3z,=3z,2) = (3,=3,1)z o0 M »MN 9 o = 32-3 y = —3z "WOVP
A(3,-3,1)} »on nvman nxapm

NN e, ..., en} 2T DY R OYN Mo A swan N0 R TN .12.28 Hnnd
290 D02 W, IPAD INNN OVAIN DITINOY 1NN

r-a = 0 NYITIN MINY 00210 PR .Z Sy NTIND Z/nZ-2 1Ny .12.29 DNt
=1 DN D) NNPY )M 9AR 002 PN W = 0-v MW T € Z ,a € Z/nZ N1y
Z/nZ a2y nwng n¥ap o NN {1} v T8m

Yoo n € N 7ay R™ 5w nyn NN R Syn 19910 980 9971 55 112,30 ™Hyv
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{e1, ... en} nwMON NAPN NNV {aq, ..., an} 2T OY I8 M 97w N2 DR
:R™ 920 0 MINRY L f 1 e = a; DPAMIMMIN T R” OV

f (iﬁ@) :iﬁ'ai
i=1 i=1

[l M= R/ Ker f 92p) DURIN DDONMIDNRD VAVN 299

Annihilator NNz € M S (0ONNYN) DORVY NN T LR Syn 51 M o L12.31 A0
Anng(z) ={r € R|rx =0}

NN PHNY WA S C M n¥ap nny T I9Na LAnng(z) < R D mNIY O
NYNS PONNYN) DINNDN

Anng(S)={re R|rS =0}

Torsion D»P OX IMOY NN 0 # z € M 2RV N LR Yyn 571 m M o 12,32 D910
D»P DN P73 9MaN z-¥ N , MOV OINN IR R oR) re =0-v 10 0#r € R
Arz =0-v 7000

Torsion NXAPN NPNO M 5% NN NN P

Torg(M)={me M|3(0#reR), r-m=0}

Torsion free yon M-v mry Torg (M) = M 995 ,0oman 1IN 95 OX Yman M- NIp)
.DOMaN DN I PN OX NO

N M 95 [ Torg(M) = M M = 7Z/6Z Ny R = 7 N2y .12.33 7t
aem=0292p r =6 € R OX N2> 5on m € M 535 10w oman
Tory 67 (Z/6Z) = 52py sy Syn NTMd Z/6Z-1 1»an NNt Nmy> 0N
wo {0,2,3,4}
AHHZ/6Z(3) = {O’ 2, 4}

Torgz(R) = 0»pnn NNy H¥n 51715 POy HONON ,MNdY 0NN R 1> .12.34 Nnnt
29 0N XN R Syn S)9Tmo R™ 0y Nt Npna LooN ponn R-2 pyr oo 0

7+ (a) € R/ (a) or >NV ,R Syn Sman M 1m xn R/ (a) i) .0 # a € RO
™

a-(r+(a) € (a) = Ory)

NTM NN Z Yyn NTd G IR a0 mYar nan (G, +) onn .12.35 DNt
JG|-a =0 07pnn a € G 995 Y2y IR VIV 2B HMAN

M 5w v nn N0 Tor(M) i .nmdv onn R o .12.36 Twyv
Torsion M50 von oo nn Tor(M)-5 NpH mNa ,ntd NIpn3a
submodule
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7 € R939 r-x € Tor(M) »> mrIND PI¥ anwHd x € Tor(M) > .omdW
DNV s (re) =r-(sz) =099 sz =0-v 7> s € R o»p ,n7Tn 29>
rx € Tor(M)

PN sz =5y =0-v 70 5,5 € R omp r ,x,y € Tor(M) ox

ss'(x —y) = §'(sx) — s(s'y) =0
O x —y € Tor(M) »> pon

M/ Tor(M) = Sv1m~nn xn Tor(M) ymay R Syn 97m M o 112.37 twyv
R 5yn 5109 900 5r1m NN

1MIY DOR PONNIPRY 7 € R 07pw n2Ywa o m ¢ Tor(M) > .omdwW
r(m+ Tor(M)) = rm + Tor(M))O0r/ tor(ary = Tor(M)

P9 Ls(rm) = 0-v T2 DAN PONN IPRY s € R 07p 195 .rm € Tor(M) 9m5>
O m € Tor(M) a5 nvno wom ,(sr)m =0

DYV OV Y DIDDD MINNY 1N R Mndy onn Syn M 57 95 .12.38 Yy
M = Tor(M) & (M / Tor(M))

- Tor(M) = ZJ/AZ ¥ Z 50 NTm M = 72 x (ZJAZ) >0 12.39 nnnT
M/ Tor(M) =73

vy VoY Snan 13

Faithful Anng (M) =0 ox yord X0 M 05 MmNy LR Syn v M o (13,1 A0
AN NI DS 0N 21T DD .13.2 WD
Z 5y 1D Q/Z Swnd Smam NI P 91TNY o1 (13,3 Annt
Ann(Z/nZ) = nZ w7 5yn N1md M = 7Z/nZ ox .13.4 7t
R/ Ann(M) Syn 571w N0 M >5 RIN .13.5 990
2NV X P VAR .+ Ann(M) € R/ Ann(M) »i> W no

(r+Ann(M))-m=rm
M%) .11’22 NOIND 19N TN MWITH IRY NINY ,m € M 535 200 NYITHIN

r+ Ann(M) = r' + Ann(M)

W . =1"4+5v T3 s € Ann(M) o7p 29 o — 1’ € Ann(M) >

rm=(r+Am(M))-m="+s+Amn(M))-m=(r'+s)m=r'm
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R/T 990 N By R M R R 9 ONOR R 1 C Ann(M) DR .13.6 WROY

MM V= R3 »p .13.7 nnnt

A:

o = O
_ o O

1
0
0
T SY Man V-H navny n¥aon
NI A SV IM9IND DIPDIaN

Af(x) v = f(A)v dxn) Rlz] Syn

A —1 0
FO) =M —Al=|-1 A 0 |=A=1\=1)
0 0 A-1

flx)v = f(A)v = ovpmm v € V 939 1991 ,f(A) = 0 no2mn »5»p vawvn 29
Syn 9T 0y XN V-v Yapy mponn y (f(z)) € Ann(V) 99 0-v =0

Rlz]/ {f(x))

Ann(M) = Ann(N) i) LR Yyn 079m0N 00T N, M v .13.8 twyv

AN € Ann(M) > LR Syn 9T DY ovamdN ¢ M — N o 2nwW
YO orm=0o»pmm m e M 535

0= (0) = @(rm) = rp(m)

Ann(M) = > poy 0o pwn o € Ann(Imp) = Ann(N) 9>
O Ann(N)

R/L = R/L' % ©™ROW DIRDR L, L <; R WM WPR 0N RO .13.9 tHpoy
Ann(R/L) = Lo»pnv » 0% .L = L' BR PN DR R 9D DINTIDD DISNOWINR
(OINDY RN 99

OYYNRY DIIND Yyn o1 13.1

P OINN ONTIN DY MIANN DY I2TN PYURI OINN XN R 2D oy it phna
950 NY YAN A0 TN DYMOLPY OXANIN NNND AN NN PNNDN LPOYN
LTAN

17 WY AID) 72 DI IR THUHD DIHNTY WO RN R 9 DTN 9D .13.10 vovn
A7 MDY 907 7T o3

A€ My(R) W3y A R™ s 10 XD R™ 99 N0 nn 7 .13.11 0ovy

NN YN (R OV YTINTNN DY D02 NXINNDD 130 AWAND PNINKRD VIVNN
NN 92P5 OWNM NXIVNN NN ITTY DN N, A MTNY HVNo TN NN SV NVN
.00aNn
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YT 9y WIN ,Z Sy NTnd ,Z32 Sv 9N NN YV D01 INYD 13,12 99390
{(1,0,-1),(2,-3,1),(4,-3,-1)}
NI YTINTNND NNIRNNND NNIONND NN

1 2 4
A= 0 -3 -3
-1 1 -1

(MTMYN 2NN NIX MIYVHN NNMY MYV 25 110°Y) NTINY MO NIRYA NMIN TN

1 2 4 1 0 0 1 0 0
0 -3 _3 | &2, 0 -3 _—3 | G20, 0 -3 0
11 -1 ) e 1 o303 -1 3 0

(0,-3,3) nx np>n Ny {(1,0,—1),(0,—3,3)} > Yy v193 HTN"NN 19N
0N TN OIDNRN .Z-2 TON KD TN M DY [, 3-2

{a-(1,0,-1)+b-(0,-3,3)|a,b e Z} = {(a,—3b,3b — a)|a,b € Z}

M NINY 12,30 NIYVLL PRI DYAIN IPRY DIAR ,TPND NIV 1T 120 N
IN2N VOVYNN NN PXOND Y 7D .R™ »wan 1 Ov

My = R"/AR™ 8D 1D XD R ORI DINR 29D 0D ISH N 9D .13.13 0owy
A€ M,(R) MWy

(M4 OV DO NIV NXRIPI DNYAY) A NNIOVNN NN DINXIND TN 1PN
Yoajeiv A = (a;) wnd Ker f = AR™ nav f: R* — My ovaman nw
DR8N ON , M4 OV 1910 DINY NNap yMna 120 Ker f 5 nvns niap NN
295 1D Ty A NN NNIN IN ,DDANI OOV (NPT T DY HWnd) PYIID 0Ny
R Syn m>an myavna pnam SNpva

MY AN TPNDOOR N A = diag(k, ..., k) )nm k € Z > .13.14 Dpnt
Mo =7 AZ™ 57710 29N
My ={(a1,...,an) +k-ala;, € Z,a € Z"}
={(ai,...,a,) (modk)|a; € Z} = (Z/KZ)"
Similar ON T M¥PIoNNY MmN A ~ B oy A, B € M,(R) nynn .13.15 n9130

DPTINVIONRD ¥ YN NITHNN INY) LB = PAQ-v 15 P,Q € GL,(R) nm»p
(.NTR8N SV o079 NIPN NINY P = Q! May pr1 myon T

MOYON SV (NPOD) NITO NYYND NIN YN NN DYN M0 MNIVNA H95N
DINAN
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Invariant factors

JDONN (NMYD) DTIYD (N7Y) N7y Y N919d naoin .1
MY NASNM MY NaSHN .2

2OMN1a 595 .3
My = Mp OR P ON A ~ B 07pnn .13.16 2wy

NNIVN 53 NN MD29N MNIVNA 59D >T> HY NI PYUNI DINH DY DN WYY
m W di|ds|...|d, WD A ~ diag(dy,...,d,,0,...,0) N0ON NN A
d; DIVND VP DNTID NIRIPN MIIAN >TD TY AT NN ND 1NN .DDIN

0»PNM M4 OV BIDIVOD DWW OOXRNP

My = R"™ ® B/Rra, @ - - - ® F/Ra,

TYPIY 13,17 HPOY
Tor(M) = B/rd, @ - - - ® B/Rd,
A = 0 A0¥2) »wown M BR I BR IO DN R M-

Syn 577 md dy 2w M = {ax + by |a,b € Z} nMmana y»any .13.18 NN
VAN

=y, 1Y=—

AN p: Z[i]2 — M DromraN ¥ TN 1IN MY KTNY ONT IWaN 1’33
PPYUN) NN 290 MR OP) iep — ep 2T DY AN YYD .ep — T, ep — Y 29D
0P (4 ) 0 0onn nYaon 99 (M

M= Z?/ (_Zl 8) (i)

TPNDION NNND WIND D1 )T 0TI TY DNITHN NNIVNNY )N

’i O —iRq 1 0 Ri+R2—Ro 1 O
-1 0 -1 0 0 0

[i] oyn oy wma M =0 @ Z[i] 9
L 2YN TPAD N NTINA 12N L13.19 NonT
M = (z,y|nx =0,my =0)

99 p: 72 — M 09T Sv ovomrer v {z,y} nvmon n¥iapn nx AN
Mo 0Ty 00N T Dy I8 Kerp pydnw M1 Ly — ex) & e
orpnm A = (2 0) N0 0onn non

M = (Z/nZ) x (Z/mZ)
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TPOAND NN DY ITON DN I1AVN .13.20 99N

2a+4b+3c =0
G:<a,b,c a+ 2b+ 3c —O>
a+4b+9 =0

oy SYNo TN NN M0 NI NN .Z Oyn T NN TPOAN IMAN WIS
a e 099 o1 73 — G 09T Yv ovaman v {a, b, c} nvNan n¥apn
NI G DR ©PTHINY 00NN T DY I8 Ker p pYy0nY M2 e e3-1 b — ey

MOV DYONN NNIVN DY DD NPT NINDD

2 4 3 1 2 3 1 2 3
1 2 3 R1<—)R2 2 4 3 R272R1~>R2 0 O _3 027201%02
149 1 49 ) Bzl \ g g g | @300
1 0 O 1 00 1 00
0 0 —3 | fetfenBe | g o g | C3=C22Ce | g | g | fedRe—=Rs,
02 6 0 2 6 0 4 6
1 0 0 1 0 0
01 3 |&222% 091 o
0 0 —6 00 —6
|G| =6 m9> ,G = Z/6Z 199
NN NNIVND NP TPNDVION NNN N8I L13.21 N7
4 2 2 2 2 4 2 2 4
1+3: 1+3i 0 | ~| 0 1+3: 143 ~1 0 1+3t 1+31 | ~
5+3i 34+3i 2 2 3+3t 5+ 3 0 1+3 1+3:
2 0 0 2 0 0 2 1+7 0
0 1+3¢ 1+3t |~ 0 143t 0 |~ 0143 0 |~
0 1+3: 1+3: 0 0 0 0 0 0
1+7 2 0 1474 0 0 1414 0 0
1+3i 0 0 | ~ 0 —4-21 0 | ~ 0 442 0
0 00 0 0 0 0 0 0

1295 JOP 9N TN NN N2 29V 993 (DINY NPT NI MNP NPTY Wwand >
21N NIRYI DNINND D25V . IIPRIND NTINYM NNYN NN DIND)

ged(2,143) =1+i=—i-2+1-(1+3i)

NoNN NN R = Q[z] »n .13.22 9N

r+1 2 —6
A= 1 r -3
1 1 -4

{1 —=2?) C Ann(M) » won .M = R¥/AR? o
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avnn A SV MNVNIN MMYN NY P2 PON) INNO

Lo =3 R 1)R1—R 1 v —3

r+l 2 =6 OB 0 2?42 (-1 | LOne

1 1 x—4 Rs=Fi=Hs 0 1—2 r—1 3+3C1—C3s

; y ’ ! 0 0 R3—(z+2)R2—R:
0 (1—JI)<I—|—2) 3<x—1) M} 0 1—=1 r—1 3—(T 2 2
0 l-z  a-l 0 (1-a)(@+2) 3(z—1)

10 0 1 0 0

0 l—2 a2-—1 A N 0 ~D

00 -1 00 (-1

mla)s)
M= R}DR*= (R/ (1 —1)) x (R} ((1—2)*))

D INYYP a=(f+(1—2x),9+ (1 —x)?)) € M 55 12N Yy D9ONONY>
ey v nwynd) (1 —2%) € Ann(M) 991 ,(1 — )% -a =0y

56



	מבוא
	תרגול ראשון
	תרגול שני
	תרגול שלישי
	תרגול רביעי
	תרגול חמישי
	תרגול שישי
	תרגול שביעי
	תרגול שמיני
	תרגול תשיעי
	תרגול עשירי
	תרגול אחד עשר
	תרגול שניים עשר
	תרגול שלושה עשר

