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Examples:
1Y Efnd, laoney nolation for the intepers mod o oonder addition

(23 (RS, e Tancye nolation Tor e indegees mad gwmaler oallipGeacion. DVPOR
TANT: che clements of this set ace XNOT all intezers mod w, bat zather 20 incescrs
RHELATTVELY FRIME Do See il son can sha Ao Cere pelatively prime lemernia

L4 Z, the infesers noder scditian, Orovps don't bhave o he Aoite. Also aofe ther von
e boralar e i eens il oo gder g luiplicalion, sioce elements Tlae 2 dien’s
have » mmlgiplivative Inverae (e sn clemeat g sech ches 2y = 1 sines 172 i@n't in
the drtesgers]. Bol in Mah 1520 we maiely aele caee abool esaomnles ol thn tepe

s the setof integers that are multples of 1

Z/nk is the "Quotient group,”

Tt is the set of temainders when we choose an inteser and subtract members of s
ol might kness 11 8% inlegeres mod .

A vou might also sec it as . 10 nothing is said about the group operalion, assume i is
addition. But il really is beoler 1o be explicit ahoul thase things, Er!,

E/mEA% or Z7 weould be a group of integers moed nowith the operation of multiplication.

THAE = {0,1, 2,3} form a group with respect to addition [Z/1%, +}

T form a group with multiplication. with the same seg, we teed to threw oot some
glements, 2 & £/4F is had, beconse it has ne inverse, also 0 has no ivverse, We're Left with
{1,3}. 50 (EME)" = {{1,3}, =}




















Examples:
(1) Both the examples Z/nZ and Z from before are also RINGS. Note that we don't

require multiplicative inverses.
(2) Z[z|, fancy notation for all polynomials with integer coefficients. Multiplication and
addition is the usual multiplication and addition of polynomials.







Definition 3

Examples: Z/pZ is a field, since Z/pZ is an additive group and (Z/pZ) — {0} = (Z/pZ)*
is a group under multiplication. Sometimes when we (or Cox) want to emphasize that Z/pZ
is a field, we use the notation F,. Other examples: R, the set of real numbers, and C, the

set of complex numbers are both infinite fields. So is @@, the set of rational numbers, but not
Z, the integers. (What fails?)
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