Lecture O1: Introduction
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variable and we osking For zers in Z .

In both of these problems, we odd azem fo @ or Z , creae
o~ Neod "Snthem ob numbers", and chwl\G . And dhis is hoo e
3& o rig H\eora .

Det: A g A is A et coith o o'\xm‘lr\bns 4+, . owith the
$o l[oc)\}% propechies.

(1) (A4 is an abelian group-

2) (assocla%v.ﬂcb) o.(bc)= (ab).c

@) (distrrbudion) a. (b+c)= ab+ac

Cb+c). o0 = b.a+c.o

| We. Y A s Tm@[?c\‘h'\/& 2 aboba P any o,be A-.

{We Saa A s untal F 7t hs o U\m'{‘(f) o I’Jenjn{’\a 5 Hhot

means = ee)‘c S-‘l‘:- VO\GA, ae=e.oo=0o.

Basic ”Pro'ferh'es;zi)FF A s vmijcal , ("k unl;lfg s un\'o‘ute.

. SMFFose € ond €, are two um{-ies , then
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e‘= e\'e = <

2

2) O.0o=QR.0= 0

2

i (0+0).o0. = 0-a+ 0. (clt's{:h'lsu‘h'm\

N~

(o
- 0.0 = 0.0+4+0.00 = 0.0 =0

(aﬂnha _ 0.0 1o both sides)
} A . (—b): (_&\.L: = - a.b

B oD+ a b= a(bh+b)  (disbnbabon

=0 (os ooerfrovw\ obae)
= &0(—L) 3 —OKE

S‘M'[N[a (=a). L+6‘rL) = (C——&)+o\).l:= g. L::-. o -

) (-a).¢-b)y= ab
B c-oq-c-m? -@-cb) =-(-a-b)y=ab

sl
e [T

5) B 4 is the l/m&g a:f_ A, then CDa=a. )= —a.

B (DYoo= —(l-)=-a and a.CD)=- . L)=-a.
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Ex. Z,Q, R, ond € are unital commududie rings.
Ex. Z° s NOT o g os (22°,+) is net a qrove-
Remark: [n o untal g non-zew element gl not hoe o multy.
nverse. . For instance U(Z):=3neZ | n hos mubbpl inverse§
=SneZ | ImeZ, n.m=mn=A{ =%4,-4%.

Ex. The set 2Z A& |'n+taer mmH"‘f‘eS g 2 is a n'na.
K is commudabive, bt @ & not unrtal.

Qe 2ZC Z , to check chether & is a ring or not
it ois emmﬂb. fo check ) QZ,+) is o aomp (@) @z,-) s
closed under mathplicshion.

Recall . H 15 @& Suloamu‘:a-g (Z,+) it ond o'nl:] ¥ H=nzZ

Yr Sme neZ .
Remark . SuFTose (‘R,-\-,.) is a ring. “Then SCSR is & Sul:m'na
f-]e C/\y\o\ onla # Q) (S,'T> 1S a S\Abamu? @) S s clost ur\c[er

muH’!?h'@rh&n :
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