Solutions to Part 11B

A reminder: at most two of your three questions attempied for Part I may be
chosen feom Part TT13.

Cuestion 15

(a) DBy closure in &, &0 s a subset of 7, 1

Closure
Lt g]lhl = {;]: _w,fb‘g [ f;'_‘ Thﬂ-n

yll'-l".!.lrhhﬂ - G|Gg

]
(e i k) = quigai M

= g il bhs  (sinee all eementz of &) commute with all elements of Gy
= (g 1 Hgaha)
£ &, 3

Tdenivty

Azp ey and ¢ £y, e = pe € 00, 1

Inuverses

Lk L = Gr'l.. v = E;u Then

{mm) " =g 'm

{h) Deal wath the morphizm property, then the onla properby.
Let gi.hy € &y, g5, he & Gy Then

gy bl fea}) = i by, gaha))
= (gyhy Wgults)
= gl
= @iy, gz )iy, ha )l
Ho, ¢ iz a homomorphism. 3
Lt g9z & pFs, where gy € &, v € G5, Then
g, g1 = mgs
and ¢ iz ombo, 1
(o) Let fgi.08) € Ker{d), that is
S {gn, g2} = gige = e
Thus gy = g5 ° € Ga and g = g," [
Henee, gy, gz € Oy M0, 3

(4] I G NiFe = {e} then, by patt (2],
(. g2) € Kerlg)  implies g =m =e

Hence, Ker{g¢] = {e} and ds an somorphism, 34



