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@ Let G+ H be ﬂroqu" An (somorElnism Lot = Gatousblr g & map Cb : G—H
such  that (f) ISy & lotd cc{ior\) ond  for é\/é(g 3‘ ,%2 S (2, we  have
P (392 = ¢ (9D d(g).

The Smurs U(3> and ZZ

are  isomorphic .
The gowps  Zy and D, beth have order 8, but are ot isemorphic
since Zg s cyelic and Dy s not cjchc.. (Many other examples are Poss;bit.)
Let G be a qroep ond H L G. A lebbs coseb ot (B M Bslais sdhe set
aH=$ahl heH? for some ac G.
o o bt e necessary and sufficient condition for aH=bH is one of e
%uoma: aebH beaH, baeH, a'bekH.

©) [1;3#5679q)o,;;gj

G s o S
el Sa0 (apt e ) G5 D)
Then || = Lem (5,4, 2) = [20).
Since o= (1,10 (1,5) (1,4) (1, 8)(2,9)(2, 1) (2, 7)(3,1) can be writen as
a product of an ewven number (8) of transpositions, o s [even] .
Gl e R

Pr00‘¢ SVID)oose, -Firs{'- ‘H\orl" (;b is an ad—omorrhbm. L&‘I’ a;béé Then

dlab) = ()™ = b7'aT and G0 = b7 Since @ preserves the
growp opeeation | Gab)= pW ) D b a = AL 2 (b)) = (a7
= ab=ba. Thus, G is abelian. -
Suppose now that G is abelian. Let X,4yeG and suppose  P(x) = ¢(y).
Then X"'=:j" =5 (x")":%")-' > %=y, so ¢ s fnjeckue.
If X eG, thn X' G and d(x) = (x1) ' =%, 50 b is surechve.
Finallj, let X ye 6. Then & (xy) = b (yw) = (gpd)”‘: x"‘}j" = () by)
S0 <{> preserves the qrovp operation . Thus, @ is an awtomorphism . 2



@ Does FHhe grovp A7 hove any elements of order 6 7
VYes. Consider o = (12) (34) (567). We have [o|= dem (2, 2, 3) = 6.
Also, o = (12)(3H) (56)(6T) is the product of an even number (4) of
+ran5Posi‘HOn£, so o eAqg.
Leb G be « grovp |Gl =80, and H< G, ITf H is not eyelic and
[6: 1l is even, what is W7
By Lagrange's Thrm, we Know thet [Hl divides [Gl, so the possibilities
for IRl are £1,2,3,5,6,10,15, 303 IF H hed prme order,
Fhen by a corollagy o Laﬁromje.‘s Them  + would  be c‘jclic,. Therefore
[Hl  is  not pime . For the same reason, |Hl # |, so the mrnan'nina

Possibil\'ﬁﬁs are g(;, o, 15, 303_ LasHS, Ln Laarc\nﬁe‘s Thrm aaain wie

Know | G HI = lf_l, = _3_0_ Colewlathin G H r the ainin
| Hl TR 3 J fe e e
Ofﬁ’\‘ons kjieids 30 _ 5 30 _ = ol 2 anc . B0 2 i Only one
6 > o Lo ? EY i J

0&: ‘H\LSQ I’w:mlurS 1S even, Sso we must ha\/e IH}:'



