


Fields

Let F be a set containing distinct elements called 0 and 1 (thus 0 # 1).
Suppose addition, subtraction, multiplication and division are defined
for all elements of F (except division by 0 is not defined).

Thus a+ b, a — b, ab, %E F whenevera,b,d € F and d # 0.

Define —a = 0 — a.

If the following properties are satisfied by all elements a,b,c,d € F
with d # 0, then F is a field.

a+b=b+a a+Mb+c)=@@+b)+c ab=ba
at+0=a a(bc) = (ab)c la=a

a+(—a)=0

a
b+c)=ab+ gd=a
a+(—=b)=a-»>b o\l + €)= ab+ac ¢




Qz:z} 5212_ matviceq 0'01@3: ii"‘ 4] o(é’@} S nl & ,geQJ,

N R S N dm#-
A+ D = A, AI‘: A=TA
[13] oo o iwerse. A[, 5]z T bas e sl £-oa
Metestes, A # BA in
QZXZ %’ nm'taw\m—u“t“vc? "'“ W""m hle"""'g
™ ke 2 gbong. D= %(1 . ade @ tomuntalive suloring AR idecdily
T R SR R RIAL A T e 3 e
D okat om dwses: [91(00) = [2]. A Mumww&m%%dm‘%.
(W L & a 2o diviee Hon cA-0 whoa c&*o cio (i_)&:c 0 | codnabicla, )

*Lwe n <+ ;oqk(.:.b 0] =
Ty AL »—C;g» . o o
Aa ij-f(ﬂ— "’[‘ Gv-ml’q%ve Fag with TM% ‘wiaw nomwO divisors bk rt « Lield
( divisien «ﬁa(s T~ 5&%&) S Z RN
q . F‘—z E[’-‘Zﬁ] E “ll’e 0@5 C d}l ‘ iS @ %Ln"nj,‘ (ed{ﬁfw»j I=[H’]~ I-Jﬁia
H [:L ‘-] ¢ [’ 0] o [ ] & Lzl, a] (K);te EWrsg s & @>, ji HQ
wﬂa KFAW‘MmfuLHv\Z? Elowesrs £ F bowe e L
T 4,&(‘: 0}7 v o sca.*,? ?1‘93

[2 47 = «TebS o T=[07), S-{3 0] s Fe Ra2ebS
in Qm (F 3 o 2-dinonsiond 6»]49?@ £ @ 4 4-Qirstusiond] vector aeaa.).

\—q
)
‘P—e—

\
‘_‘:

2 a



(@D )(LdS) = al » (adsb)S + WS = (TASYAE) s 20l 0). 21
= (acr 2d)T + (elS

Ce-w?an'a: K= Q1 - ia%ﬁ cabe QY. b5 a £d .
Q+&YZ) (c+dr) = (a+c) + C(HJ)\)_L
(b @) (+di) = ac + (ad#bdZ o 2U = (ectdd) ¢ (didDE
N;Q F & K C areo_ (S CS
oy e e

N ~ ) +5i2) = 2baj= QI" L\g
Aw Qe‘t&c( (sam-!wf X—F B FVon b:} # a Lr) [B J
6}‘ 3 bi d‘"’&

¢ (xed = 0 *HY)
qﬁ( ) = F0) ¢l

. L“‘ : 4QGTR s Q L"' c o C.
g 108 RS g ST TR S ke .




QIRT = §atbiZ @ qhe @3
K= 54302 €= 7-J2

F = 2 +2]2
0(‘(3 = 2+4f
(3—‘ (9“35')(745 = 3662+ -6 = 29 + 1oV
N .S _ 3R THR | wesli2Rt 6 414265 4

‘@— 72 ) 75 '7’4'\,3- 47 = —‘nf””'—z'?.). %\,—i

w\w QbE) - @) | 9 F
ia+b9 5 QLGQ; 3 et o W lﬂem a N-a,. Smce fff m’kcﬁbseﬂuuc&y_

) - farlhe o+ dhes ©F, & « A O
€= 5+ 3P o(s Bz 12420 %f:‘_ 22@1
(}: F-0 X< = -2 +40 96—__ g

a([§= (S‘+’$B3(?—-B) = 35-3p+200 -39~
= 35 +160 —30"



3(;: e N T Telos) = 20, f2p, & ¢ <gplennan i) ke
i T : P-2 =
6% T e \ ;

0 © a2 net of ¥<2 = (KO Ox4 67)

5430 = (arbd+cB*)(E-0)

26 44
2
g2 %4
<
234

T

R
g + (‘1-L~¢)9 € (TFe- -2c @fﬁ]
= Q-2+ (-8 + (Fe- 100" ai )y
= e 0 41 = % ) ¢ o -3
SO R B (RS M P G Y
=p 0o - 1 (o] o —\ 3 o 0 r = 0
4 pt o 493 Do 41| -3
24 v lo [ =7 0]«/(-0!—?- o)“'[o ¢ -2 | o
k] o M "% 2 o o M|% oo @l
—
o2% o o as
~ )
o el %
‘ ) (7-9 115'1».1073%09
ngzo(e :SI‘T‘-(ZQI+ 1829 + 260 )( ) (
26 = ,;}(((705'“039)
4 = /
& 0[9] & a eubic fiel 5+ 3%b
g o B: T e Lasis 1,0.6
Z-J_Fmgi uec“sr Sfac& o @ witl ses 4, V.V,



M‘b,«,;éﬁ/ﬁj, wg 3x3 wabriceq o @?@M Homets =R 8[H] .
The T:[133] 4 mpent o T=[IY T
B: JalolTe T ¢ abee @F = f[ii"i]: «'ome@j c Q

&L a N —
o mwEn
) _ N R R Arg i et
Q) &£ & v the .w,y?eqsk T‘*: ?&ﬁp i5 u;j;n‘«g ger divisors

W v
4: 6 —> ol +kTs i

A Cow oy £k e @ ad QR e Lohoez. © «f @0 3
Ace ma? L 0ds lbwese R ad €7
ose 'RCFCQ: s a "owtopﬁﬁq,@/; (l:?sa.9¢£€’e,@ o C ad Rr"‘;q
sulled o2 F ) c % C ‘<’ aﬁu'e-ag wmlang steict colriament i
< % < s GeSe.

Gice FOR Aoe eish xe T wE R Thew 1 s by dyeudedt wes R
e, « F al e‘x—ﬁr aﬂ‘a. \d&lp: Herevey C & 2 -~ dimeesiona ’J?ﬁ R witl basic 1,';
%at:j&wﬂ <% F:c.w'l“'(?f oprossidl a5 2= alrbi Wik aleR). S L '

Q



I§ -eu‘— a'“a“— :ﬁ&& W‘I‘I\S«\. C C F wi'f« F 2“&"—@«9;}«;@ 2vea C ?
MO, L«& '(elﬁu'__ al.o e«,«‘d‘ 'ﬁﬂs {: ) C \;&(\CQ. are ]«Gﬁe.&ms\ G) ; [ s

Comgidin. o g C[x] = f?-%»w«-,@s i wit ce..?(,,,‘ etRriocts |

a,+ 4% ¥ 4;r+ ax e, n>o
s & < ":93 bt “#Zu_\‘[‘e a .gceQA 93 ?
LY SIS
o ¢ ClxJ

3 -@-“W;H- 43
CG) = L £ Lactos & Cx) |
fcﬂ b"e rﬂ{’(b«afe M?o—& o X w?f( cva‘)Ca)c coeblieds
A’Wﬁ'{a% ‘@@‘«Pﬁﬁ 39 "ens U-’e ” C@*\*""% a Ceu@/a% W(;M‘(E 9%Woe pP Q w\,db;w.;“a_ .
T ey 4 ‘«L&— Q<] = Jarartrar+ .. +47 nZo 46@?
T e Olc)] koo no (Mu.““PLCnff"z) verse- i« QL)  sinee £ '

] = ‘WLQ-H{\T‘I‘4‘TT+—+4N 460 "2 ,
a ud‘l‘dol,tf;gce'n. gnte. T (S '{’faﬁ« . (\en' wpulﬂ-ﬂ 4'%'(‘»( a Mngero W%ymagd'x +q“_7f+
+4x‘+@1+<¢w

((Aﬂ.h%——‘ /8005) l)
Oty = {4 ¢ abe O, Lao3 & 1o £l ok quobods o 4oy O

@(JE)? ?{- Lc— ©L%z2) 'oioi @ME) s afm/_j ﬁda e 5 a[aztmac. + & & et A+ a
E\lﬂj e € is eiller aQaZLm«o or ﬁa«s&««&ﬁfa] ngver betl. PPy '»6 X2

=



QC R < ¢ Q- ?4;' Q"/Q"; (’;3

contlle il omentable a18x _qFex Arbx -
= o aonsy ' 4i4x Grex 44Qx .«
@c AcC » A = §dgdeo 5 3 ot .55
w~C0 - & ! ' \
\m Q< AOR < - : F ()
RN \ SR ¢ 2
.,5 -2 -r (v} r T
Rlc) s a i ring
Eluack ® B <R ok ke o Q) is 4 etbly WLt £

538w - T+ 3
Aoc®s 1197+ 22

Cw‘?ale: @) c R r aster Wﬁc& 4«5@6@/\* i.(e\c——a -g(tr) whow  Po)e Q).

3

> ) . Ae i e
®(€3 = 0( )g @[,O sma&_ an (u.bﬁbim.lm ie, M}?%Z}qu M )
Q6 — Q© ealetion
QK —= Q)

&(X)——" Q(J-f) JBQJ«‘{ TA‘&_ wol& ej {be. FM&Q

Q1 —> Gfr) bl "
4&@%@{{]——5@[83 \ dﬂwﬁw d%w& .

f:agn- @ fx] ——? ®[\E]

s

o{i 2+ H=3 3 @(x) 15 mﬂ@é&ﬂ!,
Yooy ooliity #is of V2



a+L) = C}é/a) +

b
We do- "+ ctueSsam% ¢1{3L1)u’?_ : [ and T~ fz.g,,ﬁ Al ,.{wag R|g "‘”D ol ,WA‘C—A(R‘{TB

hre RS afa ~ Wi o&«;y (1Rez? Lesy ¢ wogllt cmnsi ”%‘ homomorplisug
g R e
b F—K & e st e
s Cheoial)

§fo3 e ?5(4) co Kr alee €
cf  owl- 1‘0 cong (€. q{(F) CK 5 a subd £ I?Mi?euh % R
i eitter ""‘"’aﬁ o lon ta £~ Q) — X, £0) = £@)

WL&., dek

zes @[] — C -
- a wirx Ae T, le. Lo) +> €A

By T a @6@ {M IS Q’#&( 03 o F
M&Sk # e LUFE & ae s 5S e —r
(i s of @EE][L? ’ We woet ' ¢ RE ‘.\F-——fﬁ?l’ﬁj bijective Wil

f{a\c )= gt fA) gy = o) .

o o :ooui--(-j eﬁ(a) a
« 400 xxt, te QR '&m%«dweor&

° ¢ R—S W RS mrgf.im%ﬂﬂéﬁeo‘ﬁ rirg hrorenls.




BogrFr P s adeerpin o L AUF. A
¢(0)= 4€(Ofo) Zaﬂqf(o)-f ¢(a) ‘JKTQ #{o}: o
() = él10) = () $m Gy Fp  Since 5 ontoone . Multiply M Sides
o ey gl ol s &



