ALGEBRA QUALIFYING EXAM MAY, 1996

Partial credit is given for partial solutions.

=+="Let G be a finite group and p a prime number. Let P be a p-Sylow subgroup of G and
S tlos denote the normalizer of P in G by Ng(P).
Ao wa € i) Show that Ng(P) = Ng(Ng(P)).
i) If K is a normal subgroup of G and K contains P, show that G = KNg(P).
iii) If no proper subgroup of G is its own normalizer, show that the center of G is
not trivial.

~2-Up to isomorphism describe all finitely generated Abelian groups which satisfy all of
the following properties: 1) G®; Q=Q?% ii) G®¢ (Z/7Z) = (L/TZ)% and
ii) for any prime p# 7, G @z (Z/pZ) = (Z/pZ).

% @ Let R be a left Artinian ring with Jacobson radical J(R). If R # J(R) show that R is a
~ left Noetherian ring.

@ Determine if each of the following polynomxals is irreducible, and JLlSLlfy your answer,
e 1) x+1e€ Q[X S'U'{ﬁ X— )’1‘"‘9 (A A A€ 57 S0 ; it
i) X" + Xp ™! 4 o+ X2 + Xp € Flx,....x,] for F any field. v

i i % = iii) x* + 1 & F,[x], p an odd prime (note that p? = 1 (mod 8)). e
iv) xP + xPl + - + x + 1 € Fy[x], p an odd prime. i y\

)0 2. ~5Let R be a commutative ring with I, and let ry, ..., I, € R satisfy R = Rry + - + Rr,.
edS IfFM = ((a, ..., a,) € Rol ayry + -+ + a,r, = 0}, show that M is a projective R module.

6. Let K be a finite Galois extension of Q with Gal(K/Q) = A;. How many subfields

(, vXpv? does K contain, what arc their dimensions over O, and which are Galois over Q?



Agelea > May %6

@ lc(/<°0 fa\ “* ouJ e

. NCH) »fwﬁmqﬁ&@

&) Xéaw /Uq(/oj -»/qu/\/q(p)/f
Ge fhat PIML(P) I (Ma(P)), Ohoore g € C40P)) .
Ly(’l(’ P(fit&([)) i @ ,_5;//.;4(; ’P fﬁit;gzuw ?f ,:/‘(g (:/)) ayf well

and (f’é{( 17 9 clted . ‘egled effmga.;.ejg et lrze, talty &:f" faee
.r,’ ;& A (1 &, f " g" {:," ¢ ' 7 4’[} 9 O & Geit f s 7 g’ fé:";
Wl but Pdﬂ/a(ﬁ) means ew 0 orlyy e f;//é*w
/a’{y Me’f—(” /\?y’/;’ /}“’j/j/ K{’M@ /’é"/y(%tﬁ’))
WNow, AplR) & fla ldigerr /m[ymf of G ot
P'j i’%ﬁp ﬂﬂ fL W\Q M&,([)\ f(//a(/zjgffp)

Dt Kdq dma( Pk, Sl Mgt =6 s
Arh, sine [Ek f ¥ a(/o & &;/M P5ig of /.
/Jow ,wz"f’ 4((7) éP@ 2 al zo < g(ow !jrfj %
r~/1/<” /( z/ C{alcaf l/(«f&%; (a@ /4'{/ -—{;/&,«;[ £ o,

L5 Y 4
! «//L Co {%6}”0!%»#7 k »éme —3?,(5:]( ;QC[,j ijz{ [~
2 (9{"‘“ féﬂt W fv 59/9 F e sueda Heol
|
i




(ﬁ‘s‘) Qfﬂ o :P«wr@,/ ﬁg, 05» G v H/; 0 LN wofmcz,Qv’Lg/) 7 Hents
tel Hal# 1

Lecaf| Ng(P) ’“/\)q(ﬁaCP))J beuco N(ﬂ(m s (e Fovu-l,_@,;

leve Wg(P)=G, lewece PG b’§\/{w g?"‘f?ff 0

oo - ? . /
/‘M‘MQ G N a Med sfonqg % Ny (y!f(zw !"“IWZ;, "y v, ei'a!i/%
whoh hove Mo Prnf (é’vﬁﬁa See /?-‘fjlwa? ¥




@ U\ to ng{gﬁ ki ¢vn dueetie ggf C"{f/ 5 g}«m/wézuc/ sl
2 l’v»T,( brch Sealy all o) Tlere

() GO TYAQ*

@) G,0;(2Z3) £ (z?)?

(3) G@Z(Zf} @!}’ > !)vgi - 4l

Q “'2 @G)T '
() (0690 ¢ Z"@@)@(Q/@{ 3 )
S RV P D m=2

Gre Z Zpei® - @chu
by~ (ZoGr)e, Z, ”(é ©2,)0 (8 Z, )
22722 D (G?@z Z@ ‘.
ke Gr®, 2, & Zy |
@ (Zeo Ot )02, T &u92,)0-9(2 07, )

5
"’5/0437'@/o4&jm4«—/ k.

G R GG gealpiil el
(£): Go,(2) «(2.) (& p47

; (%0609, 2, = C*02,)9 (Groz,)
{ 2 27 o(G® Zp)
= Cl'mz €0, veve afl fuusinds 0yt pre e

/}1 /1 /7—1732 a 7,,{7,\,,\/”/} Levnng owcj 3

| P




‘@wwmm%wmwmwiqwk%orcﬁﬁgwﬂ%

(( =& +--+Cr, . & M=F -, a) 0% 405 4 ta,0 =0,
IZ‘W M i i?‘/j,{ o.’/té /ZW;:C]W/J

Cosdy, He wap > Rl i

(”Ur;aln) - 4,7 ém+agmrn_
oW, Vine €= Rp +—200r, , I Gty 5 Jef29 rnech Hie

GOt A5, = =y honing (é’(f,,,m.,,) N A gyxu;kq/q;,
// Dot /?dée /L(ﬁ’[ AZ/V //7 é/ (MJ%LC{M/G%W—M

Y7
//? < / /'/) / s O p j 7 . ¥

!; 7’\*_ % "-N.’.,._ - - ‘,;, wv -~ y ‘A

y/ /A AN ) Zf {/7 ¥ i # L0ty .

ow cundly, O—> M e~ R AR O
She horp <M i seytence & epagk, and K 7
g Mee £-0dale Lowee 77 PULT Geeof ne Gel-
RS MDR, Fone M puejcseo .




@ /B bkt % wloy ext Cl (/R ) = 4+ )

] p v
£ /- B 7 //, £ oA ) ol
o wary Subfeldr dred K totale U (.ol
- # Y ’
,A'J . -
M ouiliw? dey (G i s
P inkdeg vl - BEET ‘{‘- , and ik cne A &M;f :

7...{‘*6“/&@'%!\‘(4(; AJ"&\QU’V O (/ﬁa‘x«f@“f /?U(’;g ’f;( ' wu/
ﬂwl /le fM#ﬁ fi/ 7/ /!—f Cé"?*g%«f’idf 7 Iz !L«t(ﬁ,{ygj %;Z_/(
A= 2=32% |
/Z\—Q/\‘@ 7 NO &/(/&A é ,S'u(,ﬁ.@/r Lol ke Ltét(»c |
§w(/jm, ,,< o, Uy g 7 and 27 i fk 2
5 (H v QMQM Z‘Z S WOJMQ (W/wl«e Svue PZM@Q
"‘”"‘{(’Ob‘»f Vi f‘j) &CM_O( i &@ s Tho ¢ Ws’fumdf o

e Gedoor Stbex Qusren, Vi 12 4/’17 s ek 1y, 9 ‘:“’F”“"‘?"
174{;? é«ﬂm} faécy/ &/&&44 =) /i/zc,CZp < =) Lk(mz}/ @3 :,37

= ﬂ'ﬂb{ ane, Oﬂf‘(ﬂa 2 “M[/?M"?J ng/z/z (iy ﬁf\e Lot Lo
bangpo b | Hodfur mdey &, Loce [l Q] = 6.

e (e M/LLOW‘}Z”‘ g“‘“"“l}“ Gn 4) g’CL[O(QJ
I‘A.&Q\[é 4) L\,evz,ce [K 55@73?. a\ ELJM

s o § sbett o




