HOMOMO;FbSS]V_\é
De§: Su?\;osc (G,") ond (W, %) ace grovps. A map  $:G—=R  uhich

satisfies ¢(x°\‘p=¢(ﬂ*¢(j), VK:\\,GG/ is colled a

hnmm.u.gﬁsm From G to B

A homomorphism ¢: G—=HK is called:
*a monomorphism if W s injective
*on epimorghism if it is surjective
*on isomorphism if it is bijective

Notation: G2} .
Ar\ \SomorP\\'\sm ¢:G—=G is called on avtomocphism of G.

Exs:
0) For any _ gravps G ond B, ‘the map ¢:G—=H defined

\:J ¢(J)=e.\/ VJGG/ is a komomorphism. (S’_[iy]gl hgmgmoggbism)

(positive reals)

\) G‘(‘K/*)/ H=(‘K7o /.)

Def. 4:G—=H by ¢01=e"
(props- of exp-)

T\\e.ﬂ, Vx,J e K y ¢ (x.‘.j) = e*'y Y e*ed = ¢(,q. SHJ)
(bin. op: in G) (bin. op. inH)

A\SO) ¢is a bi\')ec’rion, so it is an isomor phism.



2) 6=(GL.(R),*) , H=(R\{o3}, *)
Def. ¢é: G—=H by $(A) = det(R).
(props. of det)

Then Y A,8eG, ¢(AB)=det(AB) = det(A)-det(B) = ¢(A) ¢(8).
\(mu\\'. of ‘LKZ) mlt. of real

matrices numb ers

Here, ¢ is an epimerphism, but it is not injeckive.

3) G:H=(Z,+), nel
Def. ¢:G—H / ¢(k\=nk.
Then, Vi, LeZ,  $(kef)=n(kel) = nksn =(k)+ B(2),
Se ¢ ¢ & lhomoemorphism:
*L€ n=0 it is neithec injective nor surjective.
"Tf n=tl it is on avhemorphism.

*If InlzZ % s a monomorP\\'lSI!\, buk not s\n':)c,c.\'i\(c )

) G=Z, H:-Zhaz, def. #:G—=H by #(k=k. (E=kenZ)

Then Vi 2eZ, ¢(eef)= kel =E+Z = ¢+ ¢(2),
(def. of + in H)
Here, ¢ is on epimorphism, bob it is not injective.



s) G= Cn':- <X | x® =€,> / H= Z'/nl Recall (Suthocfs video)

Defl. ¢:G—-H bj ¢(K“)/= k. * G={e,x, Xy x“"'}, and
(well deﬁt\eﬂl) & o werd fee W€ 131 =j el n

Then ¢0EXE) = $(x4): oL = B+ = ¢()+ ¢(x).
Also) ¢ is o bijection, so  Ca2Zhz.
(This: shwas bhat any two finite cyclic. qrops of the same order are isomorphic)
¢) G=H=Zh7Z , a¢Z, $:6=H, ¢(K)= ak mod n.
Then B(ke)= alkr D= aktal = (L)t 4(L) .
Note bhat @ is:
: ‘m‘)a\-\\:e & (aqn=| :
Tf k2e G then 4()=¢(1) & ak=al mod n
& a(k-21=0 med n
write
d= (o™ b=°/d> & bk-0=0 med(F)
& k=L mod )
: sm‘\\e,c‘r‘\\xe, & (on)=)
T (anl=\ then ¥Yich, 3keG sA ak=L mad .
TE (aa)z| bthen the eauakion ak=1 med n hos na solubion.
Therefore: *TE (am=l then ¢ is on astomarphism.

*TE (an)>l  Heen ¢ is neilther inje,chve nor sur)jective.



Q_Lz}_G_bi_u_jLup_mA_VﬂLG_daﬂge_'Vj : G—=G
by 'l’..(_k\= ahq" Then, YqelG , v, is:
J J J ) . o / N
ﬂm—b\\]—y
*a ‘\owwm.oq:"\'\sm /

Yhyh, €6,
U\ he) = alhbhgt = o h(a"q) . q™
J J J J J J
= (gh.a™)( Y= v (h) T (k)
AN

. in:}e.c{'ive. v

1F ‘\-,\‘\‘GG gnd frj(b.l'::rj‘h:! ihgﬂ 3‘)'3-‘=Sbt 3-\$hl=h| .

° svrjechve v

Suppose. k€G, let h=q'kq.
. . J J

Then  y(h)= ghq"= 4(5"k 419" = (99" klqg) = k.
3 J J J JJ

'T\\erc(:ore, VjeG,, 'rj IS an qu\'o\v\or?\\mm of G.






