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- Dul-‘!,‘f'
Define @(a+bi)={a b
-ba

Then @((a+bi)(c+di)) = @((ac-bd)+(ad+be)i) = mbdmnm>

e
BRIAN D)

-ad-bc ac-bd

= abyfed = o(a+bi)p(c+di)
-bafi-dc

From this we know the relation is homomorphic.,

Next, to prove 1:1 relationship, suppose a+bi = c-+di.

But, we know o(a+bi)g(c+di).

Then/a b\=|(c d
bam\-dc/.

Therefore a = ¢ & b = d so that a+bi = ¢+di, but this is a contradiction.

Thus. the relation is 1:1.

Next, for any (a b)e H there exists some a+bi € G such that

-ba
@(a+bi)= [ a b
-ba/.

Thus, the relation 1s onto.




(RO (O - Problem 12,29 (iaken in Steps)
Lot Gr=<ay |GHl=p, @ prime
FOR 1=n<p-| (onsideR Gh: = G- wlh fx)=x"

Claim 12 (o isan actomorphism  sina (nul)-=1 . (bver 12.20).
Clam2: TF lemingp-t md min, Yot .

W Jstsppose. th=tim, 0 dla)= Bmfa). -
Terefore.  a"=0™ ,and by Theopert 45, m=in fredp),

bt 1eminep-t . 35, Thus Gn .

Caim3: o $:6-3 is anattowoephism Ten = or

Dme 1<nzpH.

Pz fix The tloments of Gr=5e,a,a° - af'§.

(OnSieR. : = & suhToat ga)=a" | 1€ £p-I,

Fix a:‘fe(:r; [zjep-I. (onsider Plwi) = &;l(m)f b3 12, 4i),

@@y =(@" =) andsince. o isan arbilRary elomint-of G

=G Now Justsippos fia)=€=a° A Ten §sends
VIRY dument 10 ¢ ard ¢ is vot an aviomorghisM.

D, acvihicaean (T of pedik 0 7nneime has




