Lecture 02: Subring criterion

Monday, April 2, 2018 1:08 PM

At the end o the previous lecture coe merhined o sv«En'ma cnbenion:
.Suwosc CA,+, ) is a rl'ng._men BCTA s a Sugﬂha if

Omcl cm'a i M (B, 1) is a Smt)arzm?, @B is closed unc{er
Vnmﬂ'l'?ll'cwl'\bn‘ As we Camlau'nc 'was C«)f‘H‘\ o) Sanloarm])
Cﬂ{'eY\OY\ e 8e'|,' ‘H\Q —Pauooo\'ma:

TYUYosfh'W( Sulm'ra critenion) &Av‘x‘)ose AAt,) s a n‘na, and

BSA - Then B is a lem'ma # and omly &V b boe

 b-beB ond @ bbed.

Ex- nZ is o\s\Alon‘na A Z ahich is net wnitl # a1

Ex. M @) := the seb of nxn rehional metbrices o ith the usual
oddbion and. wtbvplicchion of mabrees.

I Pact For ony ring R, M,(R) 15 a ring (Check eohy.)

Ex /Dek. Sw\)«‘:ose ‘R‘ ,..,R, are rl'r\as. Then the divect meJuc‘l‘

(Rlx --.x(Rn Is o n‘ng corH\ Com?Oheh+®fS€ oTerc:[m'ons 5 +hat means

(@, a0 + (b, b) = (a+b, s onrb)  ond
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Lecture 02: Examples and zero divisors

Wednesday, April 4, 2018 1:23 PM

@, ) Oy - (L:“..., BM = (O\,L', .--,O\,,J::n) :
Notice if i’P,- is the Ulmjtn < R; :fivf‘l<\<n, then (i

765—\-
’J

the um‘l'g) & R x--xR,

Ex. Compute (4,0) - (4,¥2) in Z xR;
(4,0)- (4, =) =(4,9).

Ex. Compbe  (d,0)+(2) in ZxR;

(L,0)+ (4{T) = (2 42) .
', 0) d, \r_)
| (0,4) (1)

Y

Ex. ComTu‘fe_ ] m M (ZxR)

de) (A42)7 @y A2 _
[(0;13 CEARRICED Uﬂ‘”\
(1L,)E ) +(1/2) (0,1) (4,00 @A2)+E,{2)(d, 1)
L* DD @) e G +EDHEA) l:
_ {61,0\ +(0,y2) A,0)+(EN2) ]_ [(1,5.\ (2,4 ]

Co,0)+(o,1) G2 +d, 1) 1(e,4) (4,4+2)
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Lecture 02: zero-divisors; ring of integers mod n

Wednesday, April 4, 2018 2:29 PM

Reorck . (0,1).(4,0) = (o,6) 3 SO Somehines q?mgluc‘l? of oo
non-zero cemerts s zer. Such elements are Golled zero—divisors .
Det- Suppose A is a Commuctative m\a. acANie] is called @
zew-divisor # T beAngo§ sd- ab=o -

Ex. (4,0 s a Zevo-diviser in Z xR .

B (o) ed) = (@9) .

Ex. Thering Z, of integers modulo n. | om gomg to Follocs
your book and wse o bt ron—standard cooy of debining Z,..

Z,=%0,1,..,n4% os seb .

Cva:‘Sl'on oxiacm"H\m me'/Z ) neZ_\-, 3‘. (%,V‘)E ZXZ)
(&)  m=ng+r & osSr<n.

(0\( s called {‘keo‘uo’l’l'eh‘\? o-:?. m divided lod n omcl s

cnfled the mxmfm'er.y

odb = the Pemmnclfr 4 o+h olt’vfcjrecl

\san.

T o, beZ

n )
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Lecture 02: Congruence arithmetic

Wednesday, April 4, 2018 8:20 AM

Ww‘ a0ob:= 'H\e Y@nmhc]er‘ a£ O\-L) o‘n'w'clec' L"‘j N .
“To see wLa Zh IS o ﬁ'nﬂ, \{L us recall basic ?mrlx:rb'es fnp

conamence OY‘I"H’\mGL\(C ’Pt’om Uaur‘ "Frevfous CONrse :

Ded. . For O\,LJGZ, coe Sad O\IE P b=ak for some

ke Z

. For h€Z+,a,L€Z,QESag C\EL}Cmocln} a2
n l o-b. (O\)e So\a A s Cor\(cjmen‘lr o L t‘mc‘u{o n)
Boste (Prcrferln'es of CW‘ST"“ arthmehics

@ Q=o (mod n) ; OL\EO\?_(mocl h)}:} QlEOle)ChnoJ nY.
O, = Oy (mad M

r~—

2) Q_":‘ O\?_CMOJ nd) §=7 a, + lgl = O\z-\-L?_ Crnoc‘ nd
b =b, Cmod n)

& o=a, mdn = a.b = o,.b, (md n
b L, (wod n) 1

@) r s +he re,rmﬁder* 010. o olu'\n'Jeol Ln ['E OmJ Ohl‘é P

aAa=r (moc[ n) m\J reo,4 .., n-d% .
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Lecture 02: Basic properties of congruence arithmetic

Monday, April 2, 2018 11:06 AM

E(_ﬂ n|oe 1=> N |o-a and S0 A= Cmod 1) .
CG—O0=o0
A,=Q, Cmocl nY = n Iql--o\l = Qqo,=N ‘Q For Some keZ'&

Qa, = Qg CmoJ n) = n [o\Q__c\3 = O\Z_a3=n.f -P—w Some {GZ

= (=0 +(3,-0y) = hk+nd = n(k+d)

= nla-a, = a=a, (md n). 2

@Ya=0, md M = N |60, =y a-o,=n k For wme kezZ.

b,=bh, (vd ) = |b-by = bk,=nd dor some fez.

= @:l—O\Qﬂ-CL,—Ez} = n Ch+ J2)j=> b =0, +b, (med n) .
@ +b)) —(ayth2)

(3) As in pork (), a—0,=nk ond b b=1P For seme kL

in Z . Then
o b—eyb, — ab o b 4ok - o, b,

= (O‘FO‘?_\tﬁ + Q, (Lr‘ L’z\

e il cortinue Y\QX‘\Z ‘Hme_.
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