_@_f_gg_s and  Maodules.

Ls Q(v\gs.

. g m R s a ;e,t eiw‘??eof wida @?Qfd-'{'l.oﬂ’f + [adﬁt{-t‘m\)/ e [nec‘,a}{oh)/
X fmd&—i?Ucaﬂon)’ and  special doments O (2eve) amd 1 [ong wity, (denhty),
Wit properkes:

A R+, -, 0 form an obelian group. Te N oo,z eR

(ro) ¢ losed : x4y € R
(A associakve r (xay)+2 = 2¢+ (y+2)
() fal-euh‘{—jf X4 O #2042 = 2
(A2 Javevse ! N +[-x) = (~%) +X = 0O
(Aw) Lommuwlakive ! X+Hy =y +x
@) Rx 1 Form a monsid:
(80) closed: xyeR
(8Y assocahive: xlyz) = xy2
8Y idewhty: x.lzlx = %
(81 cowmmubakive: XY = Yy
(@) Mutkplcabon distributes over addidion, ie:
(c) xly+2)= Ay 4 x2
(c2) [\j+t];¢= Yx + 2x,

1

Note' wmany books de wet assume B 62,83 - Speq,k ol r,COMMu}foJ{Je Tlrv(ﬁ wth a i‘.

Examgles: () The wlgers, Z, foem a awg  wnoler the usual yeles.

() The vohownals, &R.

(i Tae Nai;/ \R } Blso E‘M\‘ (e division s ?DSS\.LLQ,

(19 The complexes, €.

(v) Recall that Cmng,d wmod w  are Cclasres of aneged waoles the
velabion a zb mod m , e wlla-b . We t'o(.lw{—{pg Hie casses Lot Hee
represenkahves Ol .., w-l. Let la] dencte 4he class of integers
wnﬂruewt Yo o (mod m). Define + -, x on such olass‘es b‘j:

(0] +[b) = (asb] ~[a] - [-a] [alx[b] = [ab], Must check Hat Huir i

wEU'OlGCW\ed: i, WF [“]’[G'], Do]‘-‘[la']' Kaen [Q*b]‘- [a'+b'],efc. To-cudal Faaoﬁ,
Now easy Lo check Yuat classes itﬁ]j foem a n‘vxﬁ caled Z(nZ, ua’*’-"
(o] and [1] ood @5 2ere amd oue rﬂpeouvelag- “cesioe class ring  weobilo w -

; Cdns%molx'o.ns.
Lek R, S be wngs. The diveck product or Castesian product RxS= § tns): reR, seS],
with e lons © U, s) 4 (els) = Lesel g5, ~(e3) = (~0,-3) | (o, g)x(v's) Zrel 55 omd

(g 45) = "'-, [0,0:) =0

- Exaumple: Zsy x Zpg ~ Zyg



| _PO(hlnovw;ai R%L

Let R be « riu.g, Cous. cler Sl-’imcea oF Forg [Ca,C‘,C,,.--) i oleved b.ﬁ “\;o,
with property thet ¢ =0 VUn greater thanm Some value ( depeucivg oun sequen ce/.

- Add s€quemers by [co) ¥ldy) = [cnsdy] - o(zwbj of e same type.

N\‘-vu"?(’{) 384 i Ces by fCXGUp. = kéékdn—h + alee of same type.

Su_{?fmje Cr 2 V(ON Lol;=0 NIPM L Thew, 2f V\)WHN) B 5 IS n-k)N}

L b 0 & Apr =@ , So (exd),, = Z(zero) = &

| dlewkily  sequances (o) with polywondal ZenX”,

New, {Ze 3" ] Zelu X" = %',2_; Ceolar X7 ~usual eude Lor Mﬂm?h'cai'{am . R

X » wa«pl.g o notational device. Somehmes call X am rr&nd@tﬁm@naﬁ“ or

”_t_ﬂw“ 'imPlACo.:l—iOm always thakt @ Pohjm\u;al ¥ wt o fammuda

w R o6 even o wappiag - SCM?L:; & sequencs of coefFicients.

Denote by R the set of all polynowvals with ceefficients in R, (X as veabal g~
Clovm RLX] & a Ang ot addition aund Mﬁp“caﬁam as olefined.

Define neqakion by: £z ZeX" D -F: Zewix"  Tue zero eloment of RIX
s the sequomee (9,00, = 04 oX +ox% = 0. The wmby n RExT is Hue
cequemee (1,00,.) = L +OX + = 1 The coustank teom of a Pohjwowal is
the 0% term , (e the weflficient of X°.

We \wave to verily all axiowms for a vinag, “@% e e v\ft‘h u)t'wda:) tnial s
associativily of M%Fugc}aﬁﬂn: (texd)x &)y, G lodlgeny, =2 Z, 0 dej eqp

o J':Zo FZ.‘J c"l dh—'j en'k - j=o lhz=0 cj O{M ‘e“-j'm :;:E CJ. [dxej“'.\‘ = {cx(alxe))h_

The coustaut teom, (o +do) = lerd), | (cxd)o = T (o = constout, cocla.
So, Foij\.ow@als (x,0eo. ) “leck Uke" elowents of R.

. Su)bn‘%s

A Su.b.riv\g S of a\riw\ﬂ R is a subset of K which s a n‘nﬁ et inhenled
0?2(0.!:1'9015 from R in ?dt‘hwlm, O 1esS, amd $ has to be Aesed  wmoler
addition, wegakon omd wmulhplication. Asso ciakity, towmmutabtivily  aud
dA'sh{Bd—ih'hj are follows fom R.  For e}amp\l, L \s a su.j:\n.'u.g of @ @ of IR/ R of €.

We observed Wl constant ?objmpwim{s s RN Porun = subring isomecplide + R.

\n  pavhuler, the additive group of S s a subgroup of addiive oo up of R.
So apply amy weaulds about suboroups - ¢4 Lagramges Theovem, ie  (F R ois

fmke and € 2 a subdawg of K e Isi|IRI.






