Lecture 9: Ruler-(s M{)ass (m\dfac‘h'o(/\S
Almlectuce . Recall how Wermedicte
fleds acise \a ConstTruciib ld\/.

EMCQ&.‘ E wt B )
__D_e‘{'b-i . Consgider o tower of £i(f est~s
F=F, cF ch c.... =¥ =K, &

The fowers is
@ radical i each Fou= F;(“Lm )‘For‘
some oy € F{ in which casevwg say
K/F s vadical
© au adratic ¢ [F.. F;j’- 2.

Eq. Qe (&) < @(YS-@)

| s T/mouaﬁ-:c A radical,

¢

Can (efine ¥/ CF;

v

Foc Fol E,E‘) C(Fz(@))(rf{g)

ul

Rem t @ Tf m.=r S - achiove then
«

Gy induwchon can fefwne & so all
M ove Priwu: )

@ 1€ chor F#2 & Yhere ts a
ollu.ddra,‘h.c Youwe s Lrom E fo K Jfl/\.cV'\

K/E is cadical with CKF1=2" nelV.



Prcsov(:

Cons de?
Yower @ witlh (F “F:1=72 |
et X e F,_'H"F; So \¥S min, Po ly/ pt)
/F,_' i S 1/0Laokra:h'c W\H’\ Aiscrt monant

SeF QRueadkraitic o crmulo =D
F:1‘-«'[“':":(:(533 . |l

IConstrnct bt

" RQC"Q“
Def~2: ze@ is consiruchible if
W lies v some set P € €C whidh @ be
Uhs’*ruc{‘cd fccwsivc(u/ log(ob\f (J"Oﬂe'u\.c\f
withh a. S'-e(‘ LCl: of livies& cireles in C.).

g—

lE'fePO Po: ioJIZ ; LCO - QS

Brep ]l LGy = [ U eithe
@ o lwe | +"\f'0\4¢jlf\ 1 P+S e PL
Q&@ oo circcle C centre in PL 2.

radiws e.cLlMt,( ts oh'd. b—e.’fkﬁc_eh ZP{‘S
ot P

lsj“e—qﬂ') Ptj_u'-'-‘ P;’ U intersechon pfs
c 'G loc ( above wﬁlr\ q-\( o‘H\c(—
lt'mcg & circles in LCL




IS"\e E 3) Re.‘oea:(' :

Thm . Z2E€ C s Cons‘\'ro\cﬂkl_(_ €
'Hr\cre'S A q/uadra*ic Xower frowmn ® +o
4 ‘F;blo\ K COV\-‘\'OJV\-‘N’\-S v

Sketch Prsst () only 2 Suffice show
Se“'P of construct i ble numbpers is
Closed undec + - x + &

6
e_.%. Closwrc undle ¢ r . \e'\'z.-‘-('e éP.
We Cawn l/\a.lve & \{ou caw oisect
am%\cs LA.St'r\a3 tule c CaM‘)&SS'.

Alses “Sreb
re
e Tz

) I+
r—)
Vo see r/(’e?n@\ =D rr/€ P wnse
NB. Can construct
para\lc\ \ines
(/Lg-l\f\CB rulecde
Co MLPOLSS.

>
I




Cocdlany . The reqular w-gon is
constructible K6 TpTNM is construcklle

Basic Nuwlber Theory Facks)
TO Cows’\'fULC'* reju.('q( V\;OV\S heea( "O

u\wo\-«d‘o\nd Udm.)fg (N \r"m'j /W\Z .
Def*3. The Euwlel phi-fuucton
Cp(m]‘:- no . PosfriJe i.o\""cﬁt\'j <hn
thet ace rel. Primz 1o v
whele ms= rnt c D [ .

ecy. ColR1=# 91,57 113 =4
Foacts. @ pmZ ¢ Z/T is invectcble

((’F' J s cel Pr{mc_ +o nA L,

tence \(—Z/@YL‘ = CF(M\

® AN e o P('lmg;\'fva m—tW vest ot
Utlru"\'k/ (£ J is rel, Prime_'ﬁo M
PrecE. ® clear. For@ , S*MZG [ZM)K
it <\(tml>=2 &> P =jlem =
%Col(w\/'))z<:5 3_::._4_(1\/\/:)):".

Thm: Let F = finite field ‘ The i
F™ is eyelic. Tn pacticular p prime

=) [ 'Z_)*"LZ/( 07 . <
Proo’F?L P Le+ IF| = PE‘ So F LS
an abe,[:' an afoup stde Pn"' \ A



rel Pr:w\c_ 4o P. StTruct use thn
o€ finre abhelian FlonPs =D
F = Z/L‘I-Z@ ... & ZA\(U_
with 2 h | h,l . [he .
14 r>\ Fhen ‘r\r < P“-—\ L etts
of EF hrsi\fr_ P"—\ csots to the

e_c[/-'-\- = s & Contradiction .



