: A Lield s an abelian group (F,+) with
additive identity 0eF such that
« F'= F\ {0} is an obelan Group (F ) and
wultiplication - disteibudes over addition + + o (bec) = arb+ac.
E.q. IE, (lll:,@) ]F;a:{o,l}) )E:{-I,O, l%, F],:{O)J),.,Jp-l} -For FeZ Pr(me
), (i) Z?  What is Z\{o}?
Nate: Ma% 2 wocks verbatim with any Fin place of R,

€>(<e]f)+ £0V' ho-\—lo\/],( cﬁ Qmﬁ'H,\ (kqjle) o(’o(Qr (a<l>)
lonV\eSS (+0Tb|cj\/3
Eg QL&) ={arbd labe@) Te it o Pield?
Def: A subgroup of a group G is a subset HE G that is

. closeJ uno(er comlposf+ion : a,b € H = aE 4 H

netation: H<G
-closeo{ umier fnversion: ael = ale H

Lemma: H< G is a group with same identity as G.
Pt A;socia\ﬂvﬁy is for free: (ab)e=a(be) in H because it is so in G.
wersion = ala =e eH. O
Eg QMR]< € closed under+ and ~ because it is o @-veclor subcpace
* becouse (atbi)(c+d 2] = (acedbd) + (ad+b )iz
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Exercise: H,, H, < G S How do >
= H,ﬂ|~|a< G, we know? ////
[AR™|AAT=T and deth =1} = SO, R
|n1[\in}+e//'
//-F/fnié
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A germﬁd ion of a set X S a Eijec'h'on X=X, The S))'V'me'{'fic 9roup is
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Eq [ 1 3 Y S ={ utations of ... "}2{
=4 ( n = |perm 3o
l I I I ) d ‘ € SL‘ Sy -
3 0 4 2 | P not obvious!
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cyclic aro ”190 order)m 4 —
m('\anC / { rotations o-r reju{ar m~jon}
/ ‘{IMI“'E {Symmg+r[65 o'r wm - mel/'eel}
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Eq (C,+) >(fR,+) >(@,+) >(Z,+) > (dZ +)
2.9, AL = even in+ejer5
all abelian, afl infinite
C*>R> Q> 7% 4l abelian
infinite | Finite
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