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G and H are not 1sor;10r hic
Fcllg'e' i
SQ“' Ca = H = fz
-DQ'F(V\Q ;FZ—H'Z b'j
+F(xY=2x
£ T

Mgective Lut ot urgechve, while S H |

b. [2 points] The set of functions from {0,1} to Z is uncountable.

Falge.
Thare (s o bigechiov behwee hais set N |
X Ty which is o £ ite product o wuutabl,
§0.+S’ ool is thug tountals g |

c. [2 points] If G = (a) = (b) is a finite cyclic group, then a = b.

False.
W,=S=<3%

d. [2 points] The subgroup {e, r, 2,73} of Dy is isomorphic to the subgroup {1,-1,4%, —i} of
Qs.

Trae, {e,r)r’) k3% =dr>
e d {\)-[} b 5 —-'L} = (LY.
Thus, bothw arve yclic jmups ot oveir
%, o Ty maust be isovmovphic

o Ly and Tuus t eath ohner,
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= ak(bh a) L
= &h(o.. ’ok) b
- k4]

’ (ab)'n = a"b" for all n € Z+.

ag oLQSfV‘{d.
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3. [8 points| Let A, B, and C be groups, and let f:A— Bandg: B — C be homomorphisms.
Define p =go f.

a. [2 points] Show that ¢ : A — Cis a homomorphism.

Let Xy eA.

e M{EPEFICICI)
‘-5(_&(1)3‘-(‘3\\
3G g (+(y))

=POPly)
Y i< a howiomorphigm, .

b. [6 points| Assume g is injective. Show Ker () = Ker (f).
Firsk let x e ko {9).
TLLW (f ('x ) = e

= g(#(x))=e =3t
Siv e a i€ iemmiaay l'v\dec,h‘vg)
{_::F('R)}

So x c-ke,v-(.*')
= k@) € ker (+).

£ 'xe.k:.,r(f')”l"b\m
P (x)= g(#(=))
~§ ()

_-Q_
Tus, x e lu,r(‘(’)) fo

kv (9 ) = ke (£),
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ple of each of the following. You do not need to prove that your
example works.

a. [2 points] An infinjte group G that has g non-identity element of finite order.

G=AxZ,

b. [2 points] A honempty set S such that Sv

SN

is countable.

c. [2 points] A group G and a subgroup H < G such that H is abelian but ¢ is not and
|H| > 2.

G:-Dg) H:{Q)S}

d. [2 points] An uncountable S set that has cardinality different from R

S=L(R)

e. [2 points] Groups G and H » @ homomorphism f: G — g » and an element z € G such
that [z| # |f(z)|.

G::?ZZ) H:EQ}
Defing -j-(o) =f(N=e
Then D=2, but g0 =
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and H .
o poizcsjl fr}ethKbSraI?rgqu{ and K subgroups of G. Show that if HUK is a subgroup
of G thel = -

1S ot A Subset of k aed k
nod+ o %\4‘0“’_\‘ o-(l.- H. o BY

3: }-EEK.EMR\_ ‘at.k

| 21
gi\'\n\'\av‘la' £ 2eH ‘h‘uﬂ\

'X:l!a"&H . BM'\' 'X&-k) <o -E¢H
o FERY EHUE, wue, Mtciang
That HU‘( 1< mo-t
hot

Thus

¢lo S—-Ld M\,A-e.v—
OP%QH’J”‘, ordh ¢ Thuy
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