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(0) Tue; Zg={1.3.4] and »=01,347]
s L io cupelic.

UJ) Tr_h'_-E,' flgn.f.ﬂ-nf =2, &2 w punme, So Sa/bn & -‘?Jﬂ-dr'f_
(alh groups of primws din ane cyelic)

(€) Faloe ; Hun v oy Tuee if T has e nenbivial 3¢00-diviens.

(d) Truwe; w Hack alh subgeupnof (Z,+) havetu m nZ.

(@) True ;  Yexel hao roneoh sinte Tp={o1], 0*DH=I& F+il=|
henee i+ irceducibl sinee the doyaee s 3, and e, polis
in FIX] (F a field) geeuate maxinal ideds, s> e
quotient Z,[X)[(3'eX+) @ a Feld.



G
I:E."t.]] it is wnchd 4o firtk wnite T oo a product of dorjoint cycles
o= (156)(1 24 (2544)(3 %)
= (I 54)(l 43)(2546)(37F)
=(l43 5 &(2 5 4 ¢ 7
= 1)@ G 53 #
=(1 4)(2 (3 # 5

Thoefre  o(0)= LCM(2,2,3) =]§]

(1) o= 0dd-0dd: puem= euen 5o nded e Ag

(b) ( 2 3 4 6 & %
T:(i 4776 3)
ywituing erdciey: | and 5
So thew ane Hwo casen
) cl=l & ©B)=S Theos disjoint cycles:
t=(12 4)(3 # (whidhir odd)
2) =)=5 L=<(5)=!, They
t=(12d 5)(3 %) (which i eveu)
So TE.’»‘\; =S cope 2 is coviet: TlUl=5 & T(5)=1.

(©) Fon 23 weean Ik = 02) ©=(23) i Sn
Thun ct=023) & Toe=(0732)
2 TT*TO; Hib chows that §n o rnon-abalian,
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(0) By Loganges thusum, any subgioyp of a group G of pudn p*
har onden 1,p, e % Hence ory friop subgroap heo odn lorp.
The {:mhj eudu - aub?dcw.}o w e}, whicl s eyele. .
Any mdmw subgroup i cyele since all pimit-eidun gy
ot cytl

(b) let H<Zs bet 'mmg,wr . Thm we haw a
sufectie goup bom. Zgy— H wl el [0,8,167
50 ZZqX{QE'{ﬁ} = H (fud Hm o-[?af:mup homs)

= 2 /150.8,163] = IH
= 24/3 = JH = [H[=&.
So H mutbealdd Dy (since 1Z51=8), 0 p o suwyechive.

(¢) By +he fund. Hhm again
G/K= e
& by Laqanger thm. [ime] duiden [Hl= (0.
B |G/kl= lelfie) divide [6]=6, s
lmol s o common dvimof € &ID.. the only posshildia

ae | &2
So e fim@l=l, in whal case TE:T =l & [(Kl=¢,
o [imyl=2, n whchcaw £=2 & IKI=3

So indeed K] wust be et 3 &1 6.



@ HeG 4. Yxlgei—}, %Y %y e H.
(

a)

Suppoe heH X geé

R ghg" = (ghg'k)h
& seMing x=g", y=h', we s that
ghg K = xy'xyeH,

. (ghg"h"}h € H sinee H is closed undin mulh
Henee ghg'e€ H. This e nalk ge6, heH, 5 Hd4G.

(b) Fouangfwo olomars  Hx, Hy € G/H,

HxHy = Hxy
& HyHy = Hyy
So thaane equal i Huy = Hyy,
which holdy iff xylyd™ €H, . xyx'q e

Buk ths holdy, snce  %yx'§*= Vv, whine vex*Bu=y
£ Hals Lis in H by amumplien.
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(@) ') o oomamgly 502 @L0R)=05 €P =5 Ogeglp).
'(P) o closedundin sulfischion sine
Vabey'P),
pla-b)=la)-l) ep
s pla),@(b)eP £ Pis cloedumds whacion
= a-beg (P).
© (P i sticky, sine
Vae cp"?l?} LreR,
plas)= @) @) eP since 0la)e? & Pis shitky
K ola) = o) @ld € P Lnihe some Aeaom
=orfca an bhin ' (P)

(b) Suppow that abe ') (a,beR)
They ©(ab)eP » @la)eb) P
Sne P i pime e )eP o Q) eP
Hence et aep'(P) ;1 beg'(p).

This shows +hah @'(P) o o pine idal of P



(a)
Obwwet thak 2% 4242 = 4+]1+2=0 i Uz
0 2 i apotof Yoy +2.
Factoing it cut gives
W Ux+2 = (X-2)(X+5),
o equivalently,  (x+S)(xt6).

(b) Let T=(x+s),
Then T =21 snw any mtipe of (%+5)(¥48) o0 &
vulkge of 045), bib TET gnce XS # (K *d%7)
(no el of (~+uv+2) caw I'Ihim !)

//T: (%+b) s Fhe othy possible anwwen.

) Both s & b ane moo-dwiny in ZB[K1/T;
both ane mnzew, Snce T ps wo dogua ( elements, buk
thetn poduckn  XFUX+Z =0

(&) Divisin alggithm: So
¥+ 3 X4 2%-| =&L+Hxﬂ)ﬁt+3 )+ 2%
z — G,
Wil [ 3+ O+ 2% — | quoted  nemindy
¥+ 7x & Hhus
3 ~| VAx-l = 2% in
i

B% oy 7.0/1,
snce (4T )-2

Remaindin is & whhiple of (" e 2).
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(‘EL) No such 4wo qoup ovint, o any qam;:g.PME

b eyl (ine T o pimy) £ hence iomophic o s,
0 ang Two odn-5 quoups ane omele b each ot
(b) Z [ovindud aoy Dnwl o compaide) s & commedaive ring ol 4
b ot an integuel domain; wote that-
23=0, bt 2,30 in %.

() In<Z 0F % a pimeideal (ab=0 => a=0 o b=v),
but t & ot vvimal Snce for exampe 27 na lagm
propun idaal.

() XHx = x(x+),

L AR = ‘;{EI-?:HIE. = (x+3)(x+d) T

So thx opve Hwo citforent Tackoadions, e can check
that e fackon of X(x+) au vt comtunt mubiples of- Hhe
Yhe Socon 0 (eed)(yes).

() Thow i noot 6F ¥X*-Z in Ze, 0s ur con chede by Dic) Remer

0“=0=+*2 &, & quicun reue

H=1%2 Feamdti fite Hhena imploes theh
Zi=24= | #2 Yx#0 'm?fg-, J(q=i FZ.
2= 4% (£2

4i= |t=| 22

(alk anthmeke & nZo)



