EXeccises 5 N
M. (@) No. f(0)=3 %t q0)=3 aw both demants of F, bat (F19)60-0
o f+q € F. TF\\;L F is not closed.
) Ves. qp is o.QmYo o s“bj? of self.

a0. Gzécy‘CnSG.‘Gq.
Goq £ Gs.‘ C|5
G, €Gs

3. <= le,c}

4o. Let G be o eydic ap, £ suppose 3a4eG sik. €a)=G. TThen
6y =G a» Wl (#Ris 15 becade {a”|nez§=Wa)"IneZF. Sines
G had oy ons Buwmtﬁg =0’y tso a%-e.
T G=Ry:=1¢al, 2 G han 2 dovunts, f ae, GNd one
e

Uevart i a=e.

47. Lek H=[xec| 1*-e}.
- H is( Q{osadz Let Xy4etH. Then we NULj 4o 3how (’&3\1=€-
WY = WYXy =xxyy =xtyt=e-e =€
J 47 Lbu%:‘;)u Gt)is abelian.
.« ¢geH: gtzey
Lek XeH. (e naed o Show (X -e.
CX-')‘L= Xt = ('xx)"=(-)c~)"=e"=¢ V4
Thetetore, H<G.

6) Ho= lreG| xa-ax}
- Ha s closed: Let 7Yue H(a.. o)
Then vy o= Ko e Ha
3 s &

= ax e Ho)
- eeHqa® e€ea=0=ge vV -
- Lek X eHa. Than ax™ = xT'rox
- -
=X axX »
=x%a , so X'eH /

Thecefore, Ha G

54. () Hs-= {XGGI’X,S =SK W¥sesS§
(sove p¥ 03 51 works, just add = MaeS o 2ch lin)
(b) Let Hg = {xeq | %%;37‘ VgeGl, ¢ Job Y € He,
Than ocd =rb'x, becdande % Commutes Saith &Nu\a Jdamaent
S5 QY il panficulan x Commukes  with Y-

Execcises b

33. Dy

34. (1R,+)

35. 2,

3. No axample wxists: Ler G be an infinite %d‘c P, wih %;me-\or a..
Suppose beG genecodes G. Then A=b* for 'Some kez, ¢ 0p=a™ for



sone meZ. Thus Q=b*-= (a™F=a™ and so mk=1|.

The onka{.me 65 satiskying me= Ul met £ oY, e me-t 3 k=,
ai(s

Tharefore' b=a of b=-a (pl i M=% h bzo™), So an
infinite tyeie 9p can M\JQ M st ((\);zmrahrs.

N 2, =< =<32=<17 =<9) | bewamne %379 ove &»(acﬂb the  demands
of Zio ¥rhotr o re{o:lwdﬁ Prime b 0.

4. 9:6—>¢' an ssomoqa\usm G=¢ay. Suppose VY:G—=G' oan

isomorphism _ st. d@) - ) e wil Show  Hhet Vge &, d@)=-+h)
Let aeC Than ala for some ne Z, 3siree G=dad.
Sinee Y 180%ee \\omomogph;\snr\s

Vig)e ¥ar) S = 6 - OG- K./
4q. The klein 4 p (V) not cuelic, bur e 0 3 is
ﬂtdou tan \uck b\s chacky 3\ (P £N Q;ér GE%W mbqu L
3€V we did +his i class.)

50. ay=1eal |, & <)+ 1%y heall Ye G with v

Gonsidec +he Jement  Kox™
Then  (xax™M)*= xoax>xax™

Tharefore, xox~) = ie, xax't, % S0 «xa&x’:=a, b% aad onphion
But Hen 40 =0OX, a4y daeniced 3

55. Zp s &

dic qoupd, ¢ S0 al S Mups o dic. Let
Hen <= Sbaﬁum cd(c.;%-ﬁl, %

1€¢ 41)
{oY=10%. Tk\:.re&'occ, ol s

cime . Also,
s d, Tp ona nmpﬂopec of trwiad.
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(o) AN ¢ c,hc amups are abelian, % | wil find 4 eyclic sulgps
of L. ediest vy 4o show are not TsdmoerphicY s
b find 5! Subgps o-f different cordindlities.

Thce ace \o‘\'s of cnoices

E
J’(( \ \7 i<r\ \ o $ﬂez§ is  Countable
O O | (e nfiaite)
<<0‘38 \7 hon ordar 2
OO0 ~

<O(|) 0 \> has ocdec 3

o |
‘ 0
A non- Tc ic Ummp\e

a O o N
O b O ‘ abc eR } is 0\30«&, uncoutrtable |
&

O C ¢ {an.

2. \d) gor - Y Q.
(o on e
3\8 (ae) = @(5\&(6&, 30 Qle) must Lo e Wantity of H
rem\\ we Idwed in Aarns Hat o ﬁj}\i inverse is 6 -Sided
inyerse. Or ek ea oo -

0 d@IW) =0Gb)

= @ () sinee o thare nvecses

=€&n b o
Thanfore Qi) ¢ @) c@m invecses odn, we showed in clara Hhat
o rcg}\t nNecse s o Q-sded inwersed)

¥ xeG t xr=eq, than dO* Q&)= (ﬂ(ea);eu , 86 Q) is
s own Twese, an well. by ()

() ‘Q(ﬂéﬁ& (%n\ = &%&3\) ‘f &(‘3%1\ ’:&(ﬁb Q C‘ﬂ?—)

G s aloedion
Tis do not show H s abelian, Sine d is ot Neturaanily, sunjective

Note: & is i fact possibe foc H o e non-abelian.  Censidec
G=1T:§ (Ha 3*3 idenkity makrix), ¢ H= GL(3,R).
Let 4: G D H be e A =X.
This 1S 0 hotomorphism, G s gloelion, bukt M is nat abelian.
(Tus s not + a, whob fou heeded to Show - it's sk for gour
fornation!)



