® Consder F(B). Swwe B eFE) we haw a towes Uktensions
FeFE<F@. Tawfoe |Fa):F|=|F@ Fl-[Fe: Fpl | so IF(p: FI
divides [F:FL . T deg (¢, F) divides deg &, F).

D Lek «£c¢BF. Than we have o dower d), ykensions T FIE, £ so
IFe: F | divides (E:F). Buk JEFI 55 prime, s eithen IFG:FI=1 o
(Fav:El=)e:Fl. The First Code is ¢ Possible W «LeF, which
nkradicYs oun thoirs q, . T (FGEFI=lE:FI. W folows

Het |E:Fl=1, & " E-FT®.

@ First, we will find icc ({@+ 45, @)
X=12+{5
X* =2+ dw +5S
x*-1 = 2{0
A -1 + 49 = 40
1-Mx*rq =0

P60 = 4% -Mx+T han oo dikan fockss (oecane )3, 59 ane net

) JL £,
Wppos 666: xt-Mxt+q = (e by +) (K+dx+ @),
Ten  xI-m +9 = x4 (d+b)3+(0 +e+ bl + (cd+eo) X +ec, SO
d+b=0 <2 d=-b
c+e+bd = -4
cd+ebq=0 — eb=tbh ™ €=¢ o¢ b=D
éec-=
I e=c, Hen e=¢=% oc e=c=-3, S0 b -b*=-14 = b*=20
of ~b-b*=-14= K*=%. In either tane Haeis no beZ
satisfy inq s, ‘
If b=0, Han' Ccve=-i4 £ @c=9. Tasm\a o\l combinations of
eceZ st =9, w <2 that Ml sahs%a cre =-1Y,
Thajow £060 s icredusible over Q.
Twe [@dE3):@)=H | whle |@d2):@|=2, so (Z+(5€Q().
Sine 2@, it _folows +Hat 5¢ QUZ), so 1XEBE): QiYL
Now, iced @5, D=x%-5 £ R-5 cQEDIN, 0 |QUZ.{E)- QU4 2.
Combif\\'nj Hese is\ecﬂ.\aﬂiﬂes, we see that |@HTAN3): QGT)|= 2.

e 2+ ¢ QUTA, we know QEZ+5) < QEE.45)

Twd we hake He ollowing dogrem:
am oy

l

Qe Q&z+3)
T é“‘



Fom He dicaem we see ‘thak:
| QW23 ):Q) = |06E,E):06R) 10R),q)
a 2 = 4.
Meo Fomn tHhe d\o«(] see +hot
I(@({’ G) Q|- lcoaz (3): @(rur)l |@QIz:@):@)
Thes, Y =|@(Z45) ((Q(GA%H o
2 |lQ@EH): Q@] =1

Thndore, @(12,(5)= QUE+(5) .

@ We First Pove IrJ is o Supop: L 3 o swbo P3, 30 Oel & 0e].
Twe 0=0+0eT+3. M c+rdeI+T, than cel oQGI Sinee TE¢ T
one sukqps -cel ¢ del. Thw -CGs+d=-c+-d eI+, FmoJlSZ:a
3uppose * Otb, tdeI+T. Ten (@+b)+(crd)= @+e)+(brd), which ©
in I+3J sSinte G+CeI ¢ brae], o?au\ uusmj that T :J o &lx\x)?s.
\hyu{,m\ I+7 15 a sub«s \

To show I+ s o adea.Q L4 O+b eI +J 2 ot re®. Wan
c(o+b) =ra+cb. el 3 tbe], Siew T2 3J one both  ideaks R.
Tuws ™+ beI+T. Also, (G+MC= ac+be. GreT & breT, Sinee T 2
3T are both \deA of R. Thus ar+bre T+JT. Since arb I r were
Mb\’cm%, T+J is on deed Jb (3

® Sinee <65, <bY an suba?s, €€ &> t ee<ty, so ¢e <arN<by. Suppose
Ceda¥N<by ¢ c+e. S[intw Qe<a7 lcl dm.dos lel, 2 sitee Qe<by, lal div-
ides Ibl. Bat Scd(la\ D=1, 2 Jel=l. Sier Hhe only ot G with
otder 1 is ¢, c¥e. Thus <ad>N<b) = leb.

© Lek Q-2 baa sun). r‘l& hom. F S is o subrm% 01) , “Han
is a &mﬁp r. ® is dlso a %P hom, ‘e Kno(u
-\’M’r de) la a %p R Thwo o show’ &) w o subrmac([)
R/ we nud on show is Uosed under mulkiplication.  Let
%tﬁe d)(s) Ja,besS st. X=dk) * Q(b).
cﬂ(aw(b) ’CQ(o\b\ Sinee 3 3 & S&nn&, abeS. Thw

Xnde ). TRm.foce ds) s a subm\%d?)

@ Let pN€ZI) be any - Non- dament. Than  deq X-pw) s
dg.ﬁCxH (pw)=1, Sxm é/m) 1. But 1 s a conslont Poly nomiel,
fp(x)-‘# 1 % an non PREZX. Thws X is ot o Wb
B“ +|uz, same ngwnent,” X p&) + 0 oc Qny M- pieZIx], as O
isV alao o Constont 'Dol\;l\()mw&



@ Suppose (0:bm)=(‘\') e some @b)e ZPXZ%
(26> = (W), so o=l ¢ b1 Twa ot W so\ve Ha 0N
X*-4=0 in Tp % ?17‘ requohqe\% Xt \'(X-\\(xﬂ) which has Sali
o=\, P— n 7 b in b
Thun 'Poss\bmhes fod G@b) o™ (WD, (\,%—\\, (p-1, 1), (P'h‘b"\-

@ Suppose ®)=n, % 0 is notprime. Then n=Lm, foc some
LimeMN\d Considec £1, m1eR. Sinee £om<n, L17 m1 e
non 3,m> d+s 6() R. Howu, (2-1)(n-1) = (We)1 = A = =0. T

{1 oL e divisors.

© 0b=02, with 0*0. Tun oJo -oc=0, £ 6 0(b-0)=0,
b‘é 'l: &is‘tnbu.hon Qinee R hod no 5!;(‘0 divisors ¢ a€0, it must
be that b-c=0, whidh implies that

@\/Ov. Licst show SNT is o sub P 56 B Let abeSNT Then a,beS ¢ a,beT
- closed pndec +: a+b €S sined ab€S 2 0+beT Sine O beT. Thwa Otbe SNT
" identiky: OeS i 0€T = 0 30T
cinNeCses: -0€St-aeT > —aeSNT. W ik remnains ooly to Show
ot 30T s dosed unden mudhpication. Lek xyesSNTY Than
'xt\ej-’bxes t x eTﬂnﬁeT as S T %ber'u\cbs %’E.
Xy € SNT t 307 is & subr.n% 4

Yes, 3OT is an 1deal o B let re’R I XeSNAT, Then Xed £
XeT, ¢ siee ST ane’ idasls xeS ¢ (XeT. Thuo txeSOT
S\M\Lo/\h& xeSNT, & SOT s an |AeoJl &b

‘ ZGXZ?/(“MQ)) * 2,xW3 =Lyl * 2,

<o) |= fem ((0],121) = fem 0,8 =4, <6 ‘Za*ls/<(o,a\>|°|ldlg'/‘l
= 4
B‘(\ the FTRRAG, L xZsKeoa) ‘s isovorphic 4o one 4 the Eo\lom\r\\j

3 (2= 2?' 3)
%P 22l

2y xTs

We will show ?2¢,X‘Is/<com) Nas no ait o’% ocdar H-

{0 = | (0,6, (03}, (o), (o, ¢ He cose representafives are

o,0) (o) Note that wn(n, o)e<(0 A & mn=0, 0 l(n.o)+<to.a\)l
(\,b) (nn =ln). Sinee v M of Z, has ordsc U, no coset in the ¥
(20)  (an1) lumn has ocder 4. For the &A™ column, we cheek direeH

: '- 2-(0,0) € K0y, G- (N e, -@N €)Y, a- (3.\36«3;1)
(50  (51) G4 eCOMY,E (50D (Haune ons 44«:. mininol

multiples \d\id\ an in S, ).
T none ¢ the Womants 8\ T [dony ho» oddacHd, t %
de Zs/((om) T Por¥exly.



