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 E
v

Eq

- Mis a ring if it has
+: AxA = A
- AxA— A
with = (A, +) obelian group
* (A, *) wonoid
+ distribativity: ly+2) = vy +xz
and (13+%)x=ﬂa7(+zk Vit,u,ze A

Why is —-— = + 7

1+ =0 = x+1x=0x 0+0 =0 by def of identity
= (-1x=-x = 0x+0x = 0%
= —(xﬁg3=(—x)ﬂg

= —(Xﬂg) + (—X)(—IZ) = (—x)ﬁg+(—x)(—a])
= [~x) (ﬂj +(—7))

= xy = (_x)(_lj')

Def: ue A is a unt ¥ 3 veA with uv =1

E%.

= wl) = (wl)v
and weA with wu = |

A" = unit qroup of A /ﬂcie,ol
1, A=kDx] = {ag+ax++agt | deN and oy, asek] = A =K'
2. 7N =(a,,a,,..) = R = Homy(Z". 7™
= {£:2">7" | Ha+b) =Ha) +Fb)} s o ving.
Tlag, a,) = (0,0, 01,0 = T has left inverse but not right.
3 A = A\o} = Ais o division ring (skew Field)
and XM = yx \/x,naéA = Ais o field




4. 7 s a cowmutative ‘erequml Jowmin (Z s en‘rire): 20 and ab = 0 = a=0 or Lb=0

K. Z/él is commutative with zero divisors: I3 =0 =0 in Z/él o
6. moneid qlgcbms: monoid G and ring A

> R =AMl = {5 ajq [ ahnost ol o =0} e.q R=k[x] = k[N]

(;=%EZG lagg = oz(E =%XEG %%L’Lgh
convolution ‘produ& =)§G <§PZ;L“9L)L>X
. -Funcjrion Tfngs x se+ (1’0‘).5‘30(6 mcmi-FoH ana‘y-‘fc, stxce, Comr]&x W\ahi'{'old a,jelgmic_ varie-l'y)
R ring R R R C lk
A= {f:X—R] continuous  C® qna|eric C—ana‘ﬁic ahe})mic

‘F+%: x'—>-r(x)+3(x)
‘F%‘. X— -F(x)ﬁ(x)

8. matrix rings Mn(R) = nxn matrices with entries in ving R
k field = Malki*=GLok  (det#0)

Def: £ A =B is a ring hDW\OW\OrF\NSM o

(A, +) = (B, +) s an abelian group homomorphism fla+a) = fla)+ Ha?), 4(0) =0
(A, -) = (B,:) is a wonoid morP\niswx flaa) = fla)foy  f(1) =1
Lemma: 3! ving homomorphism Z = A for any ring A.
PE: =1, O o
ker = nZ. n=p prime = A has characteristic p = A QZ/PZ = o

0 0 /A
Def: AcBis a sul:ring £ dhe ncusion is a homomorP%ism.

E%; A cB Subri”ﬂ ch ScB subset = A[S:l = tgﬁasl---asn 5,"'5,,,} cB sutlarinﬂ



