1.Let E be the sphdting Field o x4 over Q.

@ Prove that B, =QLE where G = 7.
®Powe  thit, ? oe Al(E,), then the muttiplicstive

ordee of O(& ) is M and conclude that
o) =4,
where  gad(v,m)=1.

Olet G=1ie @) | FoeAut(ED: 0 )=613
(Here @/.. 2) s the qoup of unds of Z/
Pove tat G is o subgroup of (Z/ 7} ond

At(E,) ~ G
@let S=IT  (x-¢). Pove that

te( Z/,7)

x -1 = T P ) -
din el

@?mve. thod- Cbﬂ(fx)eZDq. (\-_\.A-\;Ba inducton and
b\su'na d .) Conclude +hat fmc'@(fx\e ZCx] F

O"C'(C\ ="M .



O Pove that m, ) =M ()
P S O Pime ond pAn and 0rd((;\=n.
(_lr-_ln_v.{_' Let ¥ = MC»@QX) and %(fx)='m P’@('X\-
“Then %(fx?) = P»(«x) hoo For some hiye ZTXT.
Hence '3(9()1’: Tk (xX) ':F?\:fx‘_\ cohich
implies that P gow | xX'-1 is NOT squore ~ree.
Get o coitrudichon  as 3cd(n9<"'i')fx"_i)-_-1
" q:,r]'_fx])

@) Prove that [@[4,‘] Q)= fer (Buler's p-huacdi)
and At (QLz,]) & <Z/n z) -

2. Let T be on extension of @QL¢ 1. Prove that
for any 0e ™l Yo be o sohekion oF XTo=c
(in the alqebraic closure o F.)

@ Prove that F[Ya 3/ is Golois.

® Tove tht Al(FLVal/p)cw V=< )Y/
(Hit- Vo Awt(FDO /) TG ews st



(Ao )=4 o
Pave that 0’|—>Z; IS o goup \r\owoww?k\'sm.)
Conclude that  Aut(FCTo /) is « Cs\.\c\\c qrosp-
© Pove thit
Fila 1=F[Yele=r o F o bF".
(Hint : (=) i <oy = At(FLVRYL) , then
Ond( (Vo) /=) = 0rd () - This. implies

o(Thg) =
For some 1)
B.Let F be o Peld;assume chur(F122; D.e F .
@ Pove that FL{D,,dD, ) /7 s Golois.

(® Let DeF - I¥ JD e FID,,,dD,], then
x?. ;2 Y X
DF e{D,F ,-D,F >CF />

(Hint. Fiest observe thot abter clroﬂn ny Some of D;

F reessary, we com a&u\me,
[<DF* Tl =

Se.cond use t'nclucl.'(on \flJFo‘ﬂ\e.Sl'S 1o show ‘Hrw\'\'




[T, B Fl= 2
and conclude Gul(FTD) 4D L) z z"""‘Z{Z
n @pies
Thind. Using e Fundamestol theorem of Galois theory
Show that any dearee 2 extension of F ahich is
a subteld of F[JD,..,JD, ] is o? the form

-FNUID,;]

1€

Cdtlm 1T s & non-e.m‘ﬂ:a 51‘55{': O% zj'...)ng.
Torth . Faish 1t MSl'wa lost cdeek’s fPreUe,m :

FI4D )= F{I5: e DF =TI D7)

el

© Pove that GQL(FNB.'---J'B,TJ/F) fx<®,¥“,1--- ,D,,FX;

@Poe that FLD + -+ 3B, 1= Fi5, -]
# Ko ¥, DF =2 In gorticdar,

_‘:{‘rb}**ﬁn}/‘r is Gulois.



4. Let e QIx) be on irveducible ?olanomw\l
ot degme. P, where B is prime. Assume # has
e.xod:la two nn-rel mots . Let E be the th'Hl‘na
Yiedd o Prory over Q. Pove that

Gnl(E/@)& S’P
(Hm‘t let « yok, c(?lae‘\:ke.ﬁei()'-\)—mo‘\:so-\l-?-

1’
in C. Fist observe that Gral (B ) e qravp ot
permitechions of §opetz] &\'
Secord GCS, hs acydle o leagith p:
(%) %, o Tp) -
Thid 3 224 (1HeGe
Fourth {(1,2,-,9), (1,3')>=S‘>-)

[80‘* can use the ‘eC"H/\ S\ZejD _éoll'kw‘\.' ?rooP-. Heve (s a

wﬁa "b’Pfove it
o (v.3) ¢ = (o0, oG
1. R)E. DA = (k,1) R ki



@ (V.o ) = (1) P
132, ., 0% =1
0.0 = <{,2),d,3), &> =S, .
@ Let G =2, (L.4) - Then
@, 4)e G * I=jl= -3
(Let's Soy m s G-odmisible # m= -3 @udn)
and (h]eG )
B Consdering (1, )G R = @R when [fugkS)=3

1
Show thet the set o 4 O

G -admesible elements of %Z dJ

(S o camu? . 80 1‘9 n=1> S f‘)n'me., Om\a e]eme,rl:a{)-
Z/'PZ is G- a&w’:siUQ.. And conclude C—.:S?.]
S.Ld E be the sPl(ﬂ\‘,% Pield of

@ m @(fx) over @ chere «= |2_+4'2‘_

@ 7?—2 over ) cwhee P is on odd prime



Fird [E:@) ond disenbe Gal(E/g) W

eoch Cose.



