3C \
Seppese  $:G—=H is o homemerphism.
la) ¢lec)= ey
Pf: VxeG, (0= ¢(xec) (def. of iden.)

=g0-de)  (Fis a hom)
( cancelation low)

Y gle)=cu. @

) ((1nV€r$C in G)
Ib) Yae G, @#(q)= ¢(q)
j / j J \(inverse in H)
P $(q™) B(9)= 6(qq)= d(ec)=ey

J J &¢isju f?«m. ’ ‘(Io

= $(3)= ()"

lc) VjGG, nel, ¢(3"\=¢(3§“.

Pf: ¢ is a hom. + induction+ b ... @



z)¢(53<\:\‘ {\nuneo?qknm-ko\

\ subarep of cadomain/

—E‘:_\lsz_iuhjtauF_cdkM(G) is:

'Nm-_m‘,jj/ p(eg)e 6(G)

- C!osed_undef_mu“:i?\.k ation /

= ¢(4.4,) € $(c)

Tken 3‘316(;, So hlhl=¢‘s ’é‘1'>- ¢‘35
( )

¢ is a hom.)

* Closed oundec inverses v~

If hep (), write h=g(y) for some g€

o o, $G, glien oed)

¢ is a hom. = ¢(6)=nZ =

ak:keZ 5 < Z.




kernel of a hom. is )
the kecnel of ¢ a subjrwp of domain

3) Define kef(¢)= {jeG : ¢(J)=e,.}’, Then kec(9)<G.
Bf: Subjcou? coit. kee(@) ise
¢ Non-emp\‘:] / ¢ (ec;)= ey = €c€ ker (?5) }

*Closed under mu"\'ip\i(a'\'ion e fivc hom 3-;%6‘“"(’)

TF g qcber(9) Fhen B(390% Bl 83 Lenen =
——%j‘jteker(ﬁ).

«C\ ' v
Closed under inverses W jeker(rﬁ)

TIf G ker (¢) then ?5(3“) fﬁb (jY‘= e;'=ey ==q'€ker(d).

Therefore ker(¢)<G. W
Ex: G=(GL.(R),*) , W=(R\{03},+), ¢:G—=H, ¢(A)=det(n).
ke (¢)={A€G: ¢ (A)= ey

={A € GLIR): der(A)=1F=SL(R)< G .



4) Lf ¢ is an isomorphism then its inverse funchion ¢':H—=G

is also an ‘\sorv\orphism.

Pf: ¢ is a bijeckion, <o we jost need to shou that it is a
homomar ghism.  Soppose by, he€H, ¢~ (h)=g, ¢"'(h)=g,.
Then @lg)=h ond dlg=h,  (def of inv. fn.)

= hhes #0) 800 = 9(g5) (s a hom)
= 0 b= g9, = ¢ )¢ (h) Caef of inv )

Ex: G=(Ry+), H=(R.o,°), ¢:6=H, $(=e"
® is an isom. = ¢ R, =K ig an isom.
Note: ¢~ (x) = lcv x, so ¢ (xj\f ¢7'(x) + ¢ (9)

= loJ(xj)': |03 X+ loj g -





