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Proof
Qa. Assume Swff[o,lj Jan “dx sM bg Holder 's mqa%@ we howve

j 5\ B < (Jﬂf(sw} i M)U?/ﬂwj}ﬂ dx} - / ff'/f/sw} . dy)

bet's now show  [oo o Fifdes [ Fdemnae

<3

2 2 2 B_L
stnee Jn €1L°T0,7, S[M] |$a] dx < “Co,l_’l il dx)-zL {f[fhﬂ) 011) < Mf
3 S, 6(\NWWM sueh that )JC"SM)STL, [Su] sV, Vl‘éff$/\/})

\ MN’
5fm?{gwm{%/kj“ Sm\Zq'i—%f < k+n§+/\/%5j /\/j OK%EK
—_mp

k_
hene VE>0,

’fﬂﬂsw} §- g4

f@“—sm)/dx Tj?tﬂsrdi Sol § ) dx)+ J?HIS'\/} | ~j))dz <
+ ’—‘]“_jflﬂsw 4. dx <

S~

:/fﬁﬁskj} 62\%"”)%3&5{30"&)+{Jﬂn§,;(ffn)dx <

j 2 Hl<n3

when m (s Smﬁf&?&/\zﬂm W%/ <§i+3§+3§ whan n su Pct\@m{;@ Lél/%
=t “l’/h@mf@’\re/ et nope, we gek

I &'fléf\@ o] < Ufh‘]sm} hﬂmx)% - f{’flswg $dx <

Stnce p/ Ts a/rlat‘#m/rg, we hawe f[olﬂ [#[ dx :!I (A\VVl Xf i1} /&[&dx

= lAVV\ J[o IJ"'|<N§ lﬁ 0[ Le/l/?/s '('/f’[@{)mm) = jflﬂ“’j )3& dx S M

N

b. As ., [figren 187 =[ 10,5 4P, hy
,\[f;w&j?l‘élqj g/ dx = j[f),;] Wﬁd%’@&fﬂgbmg 9] 4x =0
Also, fm”“‘ 4, j}:ollj /J"‘fnla" < J[o,g {Iﬂﬂfnl)zdx :f(o{,] P dx +
2| Loy B8] [ g 1657 < UIFE +2M2 Jg) +M
e cam Jind slmple f’”‘m’“ tr, Such bhat [9-Tn]<5y [tn)<iy, Y/ x€ P19 )<
tm™ 3K hece e DO

}jm £y | <| e 61%)30&[+U{W>N§(T—fm)jdr/ <
ey 80 1] o G s §Jfﬁ/2dxi@ﬂ%£/§x)z
2, |L ;l _
= (Wswé 4 i) J 43 gy 9

55l ((ggong 374" < 05800 0 2 gpengon, 6794 £
whew N s Smﬁi\a\ewthj nge, <3i *N%/Jﬁ?}sminﬂ (f“fn)”&“?
When m 1s SMﬁ\\ofewﬂfg Wye/ <3§T§+§ / when n (% 51/135[(\01\%7%(/9 L@/‘?@
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[ (a) We showld have )X):;Z;I/OC’, O are ovbis, since l&):lﬁs | Ox
where (G s the @W%Fonaﬁng stabilizex; /DC/ =1,3,7 00 2/ then thug ave at
least 2 O;'s such that [Oi]=| since [X|=to=2 mod 3

() 0—A tpIcso s exad | yequd A an a subgrup of B

then C 2 Bfkaf = B/ya=B/4  thua A 2B ond [B[=]B:AJ|A]=[B/a]|A[=[Allc|=
J250= 2 xP¥xt  thws has « Syﬁow subgrop p of trdoc 2] shee (~1,0)=1,
DoA=1, F(p)=C

@ If A b abelian, ke A= 2h2xZ)s2xZfsq e A2 2hzxZ sz
s H=2z/,2 SA<SB Lot h dondte 1 in H=Z/22 then VbeB bhb' €A
wWith ordpc 2 whith are enly be h Btself, thw 1+heZ(B) B nen-trial

2 (v Hssume a.eSzfa,,“;an} cF B oyt a reot ﬂf WM/(;:7 Hhem a,”;ta{”)
\VnEm othorise i =], howe a1+ a™ e a1 o weuld  genersty iifnitedy
mansy difforents elementn whick 1 o Cobradicki

() Siee MEGLAD) amsume tre Chowadleyistic MMM M @
(1) t-0). thon e, haradtostic. polgoamiat of "

H-07) o ({20, since M wre simidar to M, they have the saml
chamdloriic plynamialy, thom apply veswlt in @). with F=C, S=1h1, 2}

5‘ VI%GIEIORIWV\ lo’xl Shee ([9/7(;)2{/ bn\r/xl heree X?QIEVLQGEYR’

bny

COH/\/M%@, V tta € TR, 75%:1% € XReNR

4 @) 1 9%@»%5%4160 D:er Mt 23,, some fimite swbrets - of I, 50 1o The
image Of R

(b) Shee  J — E@ J/7, < C@?M; and E}ll\/)z lo Tnjyective, thove B an
pnn R > BMi by (), AN such thal O My ontains the image
D’j R hone the imagt pfj

(c) From (b), we knew E@NJ/% conftaing the [mage g T, thw =T Vizn
Wf%ﬁ R b Noevhpiun

S () x°tov| v Wreducible over QE, thus 1,7, 3 we Linearty
indeperdent; prnor @, Wf‘”’””j zomwszmuuwmm
Y by prdtiplying 58 Jor semt K

(1) 2€2/iz) & a genoratir comaponding b0 o, thom ()= 4304 3E 305

+ ot st Mm}g M tndependent, thin o & @

() Nitice 6°6)= o, | At (0F) /@) | = 11,57 5% ot ¥} =S

by Cralews Correspondence theorem, We have [@(o():@]:[AM(@(;)/@)%M(@@)/@WJ
=2

b-(a) Swptne P o met ijective, denslt kerC=H. ¢ G/H = GL.(C)

0 aYWWU\ZMV\,WW G/H @ abelian, P wwy@wy edueible
fo a diveds swm of  vepresontatums of degree one , p b gt ivveducible
ok @ a confyadichien

0 Comoidue H=1(o %), (12 (23), (Ca)), K=T015 Go=hxk

pr G~ GL(Q via quetient map  HxK— HXK4 2 H < GL(C)

Than this & o inedua'ble vopresontation which @ nat Injective
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@ ¥ aeht(N), o(aba'b)= o()ely)elw'e() e N, honw V' b a
choracteristlc sm/logrowfs of N, tha N' 2 G

() Singe G 0 svbable , Soip N comslder =Ny 9 N S« S Ny S NV =
with N /Ny abelian, thus N'S Nt bt N2 G amd N s minimald
hence. N cam ol be |, thw N=N/N"1 obelian

(€) Stnce N is abefian W ond  minmimad , IN]:FY, wnd N = (z/pz)"
otherwise . N would have some nmantrivial propen chovactexistic suwbgrsup which
wirdd be a pormad Sm/b@mwp oI G contradlichs the WM\VM\MW(A\? oj& N

. Tmhwbmﬁ\/s\whwmmaﬁnx of [ & Ojjmfdowv
comonical ﬁm/ ooy e )L’D/M’OWI% cane T = ()’L\‘k._l Hhan

)\ /

N Ao ,
ymk(”ﬂ: {n—l, A/\zo ) mﬂk[l——f)={/nh_|/ ;\i: , hemee vank (T)+ rank(T-T)

%jﬂnl‘/ A@{/ELM|W rank(T) +vrank (1~ T =n i n=1, x=0 o | %mfmﬂ,
vank (T) 4 vank(I-T)2dim v, equality holds T T=(T0) thann T=T
2.(a) Treducible elemento are prime eomend vn o JFD
() 0% PSR o a prime teleal, Yhum I 0¥a€ P, a=m~7, a yrap&/d“oj&
Veducible elements , Yhem ene oj‘ T and T4 Ty st b&&m?/afo P, /fg Mduction
we kwow Pcontaing @ pring ideal of the form n/ajw some Teducble 7L
(c) SW M FR B a nonzero mocimad Tdeal , thon A3 atao prinae by (b)
TR C m fevsome Wedweble T bt than TR @ a W%/WJ magmal tdad = heng
m=TR , nameby every warimal Mdeal & a prineiple foleal Stnee T:=<Sp &R
TCm=nR for some moaadnad ideal, thans thove o am Treduwdbly 7L snch that
7T ATviddes Yo for add ¢
(d) 0+ TSR i om ideal, swpprre Si={vilye1 B a sek of gemerators,
hon oy (c), 37 divides vi, them (et S':= v/ = ;Lﬂ (S>=TE
ContTons. dotng 5o vl ova of v: beamps |, thuo (S) = TR whivh » prmple
4 (A) GF()=G(fit), %) = fi )~ Tl =0, Comersely, Vf (P, 1) € Ker(
then J.B(P)=J:F:(K) =0, hemee iy di(p)= Bpp)=0= J(P)=0 = TX € Ki, such that
(1) =P, thom fuoiln) = Bfi(x) =PI F(k), stue fo o Ijective, o/ ()<k , honeg
F()= [filx), «@)=(Pk), 0> K > Rok-Ssp, >0 b paact
(b) Stwe P '))W\J%ﬁv‘é K00 X Koz na/meég the exack sefprene splitn
(c) SW AOR=<(a,b), ", (an,bn)> , theon ¥ at A, (a,0)= Y (a),b)+ 4 i (an bn)
= (Gt trin Ykt o aba) D A= rig et in, Hhan A=<a), 0 Gn)
(00 There shoudd be a  commatative p(iaﬁmm fnvr&/vvg two exad Sequenc
0 —> K%P >E/I whore R i 6\/1\0/%/609 jwvd??@ gonorated and
o——>l >E—9%/I—90 WW broJective
I)C beth K and PW\/@M ﬂ&nmdw and F%WW"?, Yhan IMJ (b) ownd (0)
POI ZKBR @ }wt&@ gerexaled, homa so shewld T whith » a contyadiction,
5 Ywu cam ol/m/vvaw w/ﬁ/@ WWW
(@) Swhextznsions [/Q such that TFQJ wrepords to ‘A
5WLWA o ool 4
(b) ¢ coroopmdn to =1 st UMb the only eloment of orelor
2 and Z=z YzEC, thup we cam taky o & be ©
(¢ Bg (@) yve kmw that Awt(L/F)ﬂjJ,—z,Epi} Wfl,—l,j,-j} o (1,71, kS
hon ¢ octs TrnTally on |-
6. In svolor to decils how many hrwiad mfyrese/nxwtm e condainy. We need G
decide the dimensim of ﬂ K@r( M= Pl)Mels) ) (7 Ker (M p(5)- P(ﬂ)M)
S P9 =1, thu m F[g) B dingenslinhls.

b A R A o R e BT

b=c3

{b(}»'/"\)zé(“"”{)

c Aom)="(2~4)
(0) If ¢ B irveducible, thon find a basin such that ¢6)=( A), MM, fir some g
we (705 b=c=0, but siue p b Uwveductble, on thiv basio | I9+heG, Such that h
b vt a O(Iagmxﬂl patioe, which meany 3.1 owe rut beth zeyps, home 4=d thw
¢ cortainy vhe trivial Yepreventation excadly snee
(o) If € 0 the sum of tue distinet one— dimensiamad vepreauctations, thom on some
W@M%Wﬂ P(9)= / )wa((h) Vhe G owe all diagana( matviges by
WVM@ e kntw that P Cemlaing the Tiviad vepresuntadion exactly wice
(O)Ij PLOWSWW@LW%M/( prie. — Al tama represstatieons, theon 6
vy basis , VoeG  ((5) are sclar puatiics, thuo 7 eqpats the swm of Ao

wy@wﬁjwwwwmw
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2. For any AE€S, shee A w milpstont | KewA#0, but of KerA=C') then
A =0 which can be ijvea/, W A+0, then shue AB=BA, VA, BES we
have  A(BkerA)= B(A(kert))=0 = BlkerA) < KevA, vV BES, Yhwo find a

bonity v Ker A, thew 5= /B Bz)/ VB ES  she

o, 53
BC:(BI Bz)(& Cz>:(B:C( BCTRG) (c,g, C’EZJ@&):CB, iB,a =GB,
0 B/lo G 0BG 0 Gg, B, G =Gk,
SI\WMM@ we hawve By, By art W%WW

Then we should uae Tndution te continue thio process
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| S NG Z(G) and |N|=3, NNz(G)=1, comider the greup actiom by Conjugabion
s N 4 pmivad S"ngw/ NS YIS, N:fl,o(,rxzi/ ‘hm 30{3":02 O o O‘ Vie G,
G 7= %, than o £2(G) whih B e, thws {93 B oan pwbit , thm thy stabilzer
Jjo( H woa subgrrp swih that [G:H]=2

2.(6l) N7 YMk(A):/, A_’T: ﬂlﬁ}%/vl/) chA(x)z)ch_'(x—n) (no‘

() My (x) | X(x-n), hencs Mpfx)=x(e-n), thuy the Jordan mwival Joern o )
3.00) $-0 = (d54)8 ()= cd (vq) 84 =(czp) (1) = 150

(b)) O®,0 2 O\,1 =0

4 ot S =11cy Tdca/é/l doesntt covitain omy praduuct ot primme [dundo §, Suppane
>, ot ey, s R D Mosthdan, 2 han a maximal element T, evidently
J tself cant be Prime, bn st X, ¢ T, Yhon J §Tt(X) contownsy a Mrdund
of prmo, so W Jt(9), by thun so deey J‘f@(ﬂ):(jﬂx))(jﬂm)/ henee xy@J, nemely
J o pvmt which B a contiea dilien

S.(a) S ML 2S0/€ﬂf£4,%um/\ ontdor As aclo o U vesto thw thawe s a
hompmphasm  As = S whove n=degf st (o =[As|>[Sa| . Vhw the Kemed
WMl be o yuntiviad  wrirmal sm/bgrmP of Ae whitly thum cam sy be As Usedf
s Ay 0 oo sueple greonp, byt than As adls trivindly en veelo of £ wheed

n o centradidign

(b) Comstdur the SM/EM H  genordled By (1 23), Hhan H[F2, henwe

the tovmediate Jield | fed by H satisfies [K-F]=[H], tha [F-@]=20, shne

0 b a chavadevistic O, thave @ a W/W»e eloment oe F osueh that F= Q=)
than the wanimad Wﬂ/&a/ ﬁ(x)é@[rj o onWZO omol Tvveduciiol

6,((1) Nermal s nbgroup Shold connnt Uj wyy\u%W cloasey, Y thy
oom/l%m/w would shrw thet Cr @ S/%Wf%ﬁ but sinee Cr han iredncbly
r%%@m{m‘@am of Olejree > | thwe G @ vt abelion, honge GO st solvably
Remarh: The rvmber oj ineducibly degree 1 complux  veprecertations 0
|=|G/E], e =G, G cant ke soluabl

(b) Considor tha wvedmeards V@rwwm‘nfo‘om 76707“/73, shews Thue © A
homomarphiom from G = GLi(T) which & wat $10ial, two must be Tnjective

Rernmrk= Fyom X2 ox Y3, we Rhow the coYYesPona(fTrg WWMM& are
et

(¢ NoFice an Two swjrmfm oj erdinr 3 Inftevseets at Mm{‘;}% hence The numbey
o ordir 3 cfments must be even, from X we see that 343,43, % TR 2 1
éfl,W/mL§, Yhws the mmlwrcrj order 3 elepontto conld enly be F2, At VMA/M/?X/V&T

or AN 3 90\/103\/01/\?/5 0 then 2|
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|- (a) Let IKI=], then |Gl=n=¢, (1])=], st K o nevmad, |G/k| =1
hune VxeG, x¥ =%t=] 2xF €K Ao, shwe (1))=] aithj =
Thwo VX €K, 1=x7=x""" = x=x2" thorefere kK= [x'|xeqSs
(b) Connidan G=Ss, K={1d, (1 2)] which B st @ nevmal swbgaup, [I|=2,
(K] =3 are relatively prime, but (= ' =(23) ¢ K
2. St T=T, o Jordam conanicad Jorm shoald be (£ 0), buct hon
T-oT = (“‘Z)I IO) which @ inverbible provided o |
3 (@) Comsider (X+1) (X=XH1)=X+| n ZPJ/T shows thet ZDJ/T G
wt on idegad demain , ke T et prmag
(0) Comnide B=(2,X), A=(3), sier 3 v an irveducible element n ZIX],
Ao pime, ZIX/fp = Zfhz whih b a field | B i mazimad kot prime,
mMw AcIcBcz[x]
4 Let F=Re++Renbe a Jnitely goromtid R—podide, of F o Hak, tho
VISR, 0°IGR wexad, so io 0—>I@F<R@F, but IQFIF RO F=F
henw IFF oon ndusion, mw swpprie r€R b vt a zevo divisor and
f=o Jov FEF, Let T=Rr, we kmw that f=0 which shiw that F To Trrolow
free . Cormenely , vf F o Trmaiom o, R 2Rey | hond
VM N MORe,  MBRAM G N NORZ NBRe: | Yo MBF =M (ke to+Re)
~ M®Re,+ "+ MBR, < NERe, t19+ NORew = N 8 (Rest+Ren) = NOF
Thwy F ip flat
§(@ Stnce KIQ® » Galats , |G[=[K:Q=2(, amd G i nen—abelian
we Sylow's thesrom, we lnow Yhat Cr hap owhy one novmal swbgreup
o ovder 7, and 7WW¢W5,¢MMWWWW
jw of JOO demsted by L s Contained n K, and since f b veduably
[L:®]27, thwo H=:GM(K/L)36 with |HI<3, vhwe H can ondy be the
viat grvp and | =K
(b) Accoro(inﬁ 7 Sg{/ow[s theoverd we know that- ald 7 sw/bjrﬂwlbf of prdor 3 ane
w@%%ﬂtbwdeWw,MMnﬂmem'7ﬁmﬂu'ﬁ%mFilﬂs7vw%
Q<F<K, [R:@J=], let Hi=Gal(K/F:), thwm 396G such that 9 HJ=fh
oo Vo& G, such that fixes J(F) means 9o9" fixen Fr < Jogle Hy <
regHY =H., hene JF)=F
) Swe Q) = OD/(Fx), [DE): 0=, awsidor G acting on
fon, oy o3 branlitvely | With stabllizer of proder 3, thwo  Gal(K/06)
o@vervnoiA to thax Sm/loﬂrwyﬂ 7‘ order 2 pnd thws Q) ave W F's
b. (0 Connider T: G => G b? Semé\wy elomento to ) Iwerses, whith i a
pormutation of ovder 2, TI=T, honw Vr=ZfJ€R, me have £.(p)T()
= 38 B9 T(5)= 28 0)(97) =2 899", and sn Vhe sther hand  T20,0) (r) =
?@5708(5)(90):ZFCT(jcﬂ—'):Z@C%E', vhuo  f, and {5 e equivalant
() 01(9) thways tokes tlements of G to b comjugaled , particelady, C1 iy
be 0 G —Tvariant swhspas, Po(f) adt o1 Cr ap pamudationm, vhuo slways
Uvedudbls , bat o b iveducible by Y G b tiviad . Conversely, of G 2
tivial, P and € awe both tiviaf hen equivalont
€) Considiy PG =G, 9P 9" vhith s & Mmumsphism sine G B abelian
If P ond ps ove equivalent, amd fu B poittgud, so b € but of G has
e erdue, Thun 04 = (a0 @ wonlt be  Jaitthiud, Comersely 1f G hay odd ovdor,
then | would be an lgmephiom s 2 ond |G| ave velatively prine. Hepgo
Py omd fo e both  Uneducvble %mdaf‘dﬁm%lﬁkiwwa1%qum equdvalsnt-
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|.(a) [B]= 35x7= Sx1X3 thus B has a swhgrowp of prdor 7, denstiol
H, than HNA =1 J(H)=C
(b) By Sylw's thowomos. A2 Z/r7 X Z/ig, vhuo |Awt(K)| =64, by sending
(1,0) to (n.0), 1sns4, and (o,1) B (0,m), [smsi6 (depondertty
() Commidr B acts en A by conjugation, which would Mduee o hamomevphiom
B=Ant(A), omd A b m the kel st ite abelian , thwe B o the
komel, honie A S Z(B), tvhus clements of A and H commutes, hne
B2 AxH thu abeliam siwe H © afpo abelian
2.(0) Neticg M"=T, and X"=| =0 hay n different rwls , thno M Chanadepstic
omd oI mad WWMS awve beth X" |
(5) Lot N=J¥K, Whore T=("), K=("";) thon Tk=kT=K'=0 +hn>
(T+R)"=T", hona N"=0 and N30, therefive, M chaderistic and
i i yﬁywmb&lwmlﬂw x"
3.(0) Ntie C=CM © a R=moduly , verify vhet MxM=>C sending
$,9) to L) B(0) 0 a0 R-bilinaar map, thup ndace MOMSC ar
RJWMWW%MwMWiaMwwumﬂ%%WJM@{fmmv%WAWMC
() Comdir P age ] Z W MM =C which weuld be |Fo0
Thww ZF0 m MEM
(&) Comnidr Y= XY %0 00 R, byt rZ = (XY)(X®Y-YeX)
= (xY) & (XY) = (xY)®KY) =0
4@ We only need o shw that Uf TAT <SP, <0 0 e of Tor T
Supprae et , Fi€ I\P, JeT\P. bt 0JEITCINT P which & a conlradichon
(¢) Supprar thure @ ansther Munimal frimae ideat P, thun ma-0mi=(o)
<P which by (a) Pnplies s of My <P since P pininad | P= ™
§ Sie cach extusion Kinfk; B Gadoio and of degree 3, s £/ @
W also Golols and of degree of a pewer of 3, bt Uf QEE)<Kn, tha
Kn cordains the splittng field of Iz dovnled by | but thon L/Q i
Cradeiy bat of deqee 6 which leadn @ a contadiction
M/ﬁtbﬁc%mwfawwwﬁﬁ
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[ (») 5(7 Séwvw’s theorems, shus H & mt mrmal | H can enly have  exactly
T commagalis WMM&M? Vselt

(b) Comsidwe G actd on H by conjugation induges a /’wmormr/v/w\sm #: G~>S
Ker & = (1 stabilizers < H, and Kerd $H, [H[=7" |Ker$|=| v P, thwo 79
ndes | Img|

2 .(a) SWFJMM the  characterostic M/rwrvm( ch@=ft)gct) © veducible &1
F then we know fvgﬂgwffﬂé b abasty 0F V fo any VFEO ANWMAY
dom V=n, thun for some vio we fave Wi=gv#o, but thon f(T)w =
fT9Tv=ch(T)v=0 which & a contyadition

(b) SW VEO 1 i a WVW%T, na/m&@, Tv:)xv%«smvex’\él:
Which & a comtmdichion s ChCt) & Ineduneible

3 If o=fV=qlr 90X, IERIDA D al*=0 thun we have (f-a =0
Sice In the expamsion euery Teym comtaimo a power 0f” edther f ov a
which 2 N, thas  (F-a ™= X1 =02 1Mo 0 2 g™ —o | thus make
N Indmctien,

Coyvumg@(/él, I =0, Yhon conidin ideats In=(a0, a), Ls~<T, v
an amdiny chaim , Yo L =Ty =, et Ogs Qe > Canm }eege/nemz‘ed by
Ao )~ A Sappose ﬂr=~=aﬁ:o,csznww~u+gwm, Lar/v=r0pr

o @%mm@éw manemids i Yhe ecpanaiin han a Wwﬁ&wﬁﬁ
o ooy Moen one of a0, g, thw N=o

o SW {vl,w, ')]n%, fw.,“;wmé o hane }Tw V omd W mmfana&\%, and
bt (Vo vr § bt dual by such thatt <vi, V) = Vive) =By et 3y
€ Hom (Vi,w)  such that 3y (V)= 50y, thn 3y Jooma basiy for Hom(V,W)
sice  olim VOW =clim Hom(viw)=nm, we 6%ly need t show that ¢
surjective bud  lace ¢@m®wﬁ@¢}=vﬂwﬁﬁrbkwpt%WJﬁ@mwwzgj

§ (@) Notice vhatt (j-v=(h-1) %), st T & nedmcible over @ which
han chaaderfic 0, Yi,ve, 5, v, mwst be dintnd, Vs UF v

(b) 9 b Dvarioant under Ss . hence @%m;(p ajﬂ wre symmetvic on Y, h,
% hond € Q

) uvwEQ, othevwiie U would ve twarlwt widsr S, then some two of vhas,
must; be equal whivh contiadis (a). subsequentty 9(x) @ iweducobly, sthowise
wewld howe some as vee, m Q@

@) Comnider (I 2), (1 23)ESy induce (M~ v), (uwv)elSs, and

Crad (Quvin) /8) €S, hunee Grad (R(uvw) /R) =S,

6 (1) I+t +a’=12 =2 a=3 Asume |Cof=1, |G=Vs, |Cul=1q, thon Prow
Yhe M%/vjonw( velatton we bnow +hak

%}‘FYL "’"Y}M)Z’/"YAIL(/UZO on W @WV A/Mlﬁ{, ﬁ/pm W m

.. o> TR
[+ Y2 TYV3W +13 W =0

equatton we con deduw thet  va=3, =% =t then une W/amé
vel ot bon Wm/v\ﬁe haare

2+43b+ 4ct 4d =0 =1
? 2+ 3p + Fow't Fdw=0 = { =0
2+ 3b+ Gcw +4dw =0 A =0
(b) Stwer G has MW’? WM%O]LMS,W Ut hay a VW’YVM/(SWIQijf
ajL ordor §L

{c) Ij&mawwswbﬂw @“MMZ,W Gt Shewld hawe two ovbity
ajLS/T/zﬁ | whieh @ a contradiction
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C(® Swppme F09= (x=o) e (x-om)(x-f) o (x-8,)= hg , [t 7 {orevetmd
S:2 16, Ba3, S=S,US, | = k(s)) G=Aw(L/R), H:AWC(L/K) , G/H~ Awt (K@)
Stee T i veducible over Q, 9, h are Ureducihle over K, 3 PEG such that
Pon) =81, hence 0 = p(h())= p(h)(8) = J[flh) > degg < degh, similary comsidor
0T we have deqh s degg, T g=0h), H acto on b iially , thes tdue o =
PHEG/H & Aut(K/@Q) /Themfmf@ we have §=c(h)

(8) Consider K= QLR K/Q 1o n#t Galols, 3= %2 =(-3)(+2mx+25)
=hg whith hawve dgfwmz &/7%{%



