Moce ch?g‘cbg,s of homomacphisens

1 ¢G_’H \s a \'\.ommor‘:ﬁ\‘\sm then:

la) Pleg)=ey o) VﬁeG, nel ¢(3"\=¢(j\“ h

2) ¢(G)<H 3) ker(9)= {366'- ¢(3)=e“'§ <G ' Q\\;::\g )
H) TE ¢:G>H i on isomorphim, then so is $™H->G.

3«)1@ aeG ond \3\<°- then |¢(3)|\\j\. ¢ is a hom.

Pt Suppose \3\= nEMN. Then e“:-\‘ﬁ(eG\: ¢(3“) = ¢(3Y\

la
= (¢(Plin. @
Lewma From video about QHC\'K. jroo‘;s.



Sb) TE ¢ s an lsorwrphism  then Y4€G, lqi= 18 (\.
P Fiesk suppasethat [gl<=. Then by Sy OO
so lg(plees. By 4, ¢ is an isem., 5o
= 31|18yl
Bt then lql=[4(g].
Nexk, we wont Yo dhowo Fhat if Iql== Fhen |8(pl==.
Equivalently, & 19(ple= then lgle=.  Ccantrapositive)
So suppse \¢(3\\<°°~ Since @™ is an isom.)
=18 B[] = lgi<m
Sc) TE ¢ is oan isomorphism Hhen VneN,
2 (jec,: g\=nJ = 2{ hel : W=n].
PE: Th follows from Sb that ¢ is o bijection Fram
the set on Fhe left to the set on the right.



Exs: 1) The jrou?s Cg) CoxCyy ond CoxCxCz  are

?a‘\r W€ nNon-130 M.or? hic.

‘C%=(x\x’=e7 , Ixl=%¢

\j% )“ - (.(‘ht)z‘,l (‘{:)" ) - (,C!G) == \(U‘l\i_a) Y.
AN R,

1
N

* Cy bhas on element of order %, but neither CxCy nor

CexCoxCq does. [herelore Co9 C xCy

and Cp 2 Cx (= (.

« Corly hos an element of order “(I, but
CexCexCy daes not, sa CoxCy % C x(x (4.




1) Dy % Q
‘Dy=Crsl rtesze, rsesed={e,r, 0%, 0% s, se, sc% sr’ §
lel=1, (el=4, (c*l=2, lr’l'-'-“l/ Isl=2, lsel=1,
(se)se)= s(es)e )
Isetl=12, lkedl=2 . = s(seV)r e
c Qo= {2, 2y, 20, 2k 8
) A (it=-y, iv=1)
=\, ==, lil=4 , [(-il=4, Yl=4, (jl=4,
‘\‘\ .;._‘/ \"\C\:'L\ .

Qg hos 6 elements of order 4, but Dy has 2, so Dg% Qe

6) LE ¢ is an isemorphism then G is Abelion if ond only it 0 ois Abelian.
PE: Suppose G is Abelian. Let hyh,€H and chose q,,9,€G with
0(g)=h, $(3.)=h, . Then
hhe= $(q)6(g0) =4 (g,9.) = #(g.9,) = $(3,)9(3.) = h.ln,.
Therefore W is Abe lian.
On the other hand, if H is Abelian; we con use the fact that ¢~

is_an isam to deduce, in e some way_as above, that G is Abelion.



Ex° g} T»\C ijUFS Cg/ C‘;_x' C-\(/ Cz,x sz C( / DS/ O-'\d Qg’ are

Pairwise. non-isomorphic.

‘1-) LTEF ¢ is an isomerphism then G ond H “have the same

lattices of subgroups’ e there is a bijective correspondence
between subgrovps of G ond Subjrou‘,s of K, which presecves
orders of su\ajrou‘:s ond SobjtoUP inclusions.
worn\'njz The converse of this is not terve in jencm\. There
are examples of non- isomorphic 9roves which hove the same

lattices (even ’m\cinj inYo account orders of suBJroqu).

4) DezS,  (mentioned before ... uill prove soom)



S) Example related Yo wacniv\J:
Letr G=CyxCy=<ablat=b'=e, abz=ba?,

and W= Cq’f\Cq = <x,3 \ x"=j“=e,/ x\\1=j"x> :
(“semi-direct Pfodud'*)

Then G is Abelian but B is not, so G#H. However, H\Cj have

fhe same oumber of subjrouPs of each ofd ec, with the same

labtice of soBJrouPs. (no poir of Jrou‘:s with ofders 15 hos Fhis PMPCI‘"])

G=<a/ b

<b2>/ <°z| b)\(g Qb>

°1 / I
S~ T S

(ay <a\>“) by <0,l>‘7 {a*bY <ab> {a’by
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\
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ot b’)

H-‘<X/*J>

iy

<)(, <X /'j)

(XY <X\j Y7 —x /‘jz> Xty th> xC 47

\<x=><\<g1 >/(x o /

{e}
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Note also: All cmrff.sPondivtj Fa‘\rs af proper SubjrovPS

in These lattices ace '\somor{ahic.





