Math 241 Quiz 1 Fall 2010

Name: Ib((]h:% I/\ falo};
Student ID:__ 201003203

Instructions:

1.
2.

This exam has 8 pages. Please make sure you have all pages.

The point value of each problem occurs to the left of the problem.

. You must show correct work to receive credit. Correct answers with inconsistent

work or with no justification will not be given credit.

. Books, notes and calculators are not allowed.

. Turn off and put away all cell phones.
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(a) (2 pts) Write o as a product of disjoint cycles.
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2. (5 pts) Let a and ¢ be elements of a group G. Show that if a has finite order n then cac™*
also has order n.
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3. Mark each of the following true or false. Briefly justify your answers.
(a) (2 pts) Every abelian group is cyclic.
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(b) (2 pts) There is at least one abelian group of order n for every integer n > 0.

True w%q @

(c) (2 pts) If a, b, c are elements of a group G, the equation azb = c always has a unique

solution in G.
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(e) (2 pts) Bs has 60 elements. prt@. .
Ss has 5l = sxirsiic] =120 elements -
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_~4. Let ¢ : G — K be a group homomorphism and let H ={g € G | ¢(g) = ex}.

&
4 (D(\X'Jc(a) (5 pts) Show that H is a subgroup of G.

ﬁfi\&ﬁc Mb(SL 6)/33\/6 » H <G— ‘ @
LB e e et HCG
%\J\ H - fﬂ C (- ‘ CD (2 %

J His dosed under he operatien of O
Yo ke 4 .9, tH = &, then d?(@,)s(b(gz):fk

st piove fhat 3:91 eH
- beavuse ¢ ic &h@mméfph:SQ/ il ho(Js H’\QJ'
d(3,9.) = b(s) 00,) =6 Cc=C
,o © 99, € H
‘J o el el of G
666 H E%uscl‘ % Le@use @ s }mmcamofﬂﬁm‘

M

(]5(66_ )= (e, ¢) = Plee). les)

since Cb(G&) € Gloup K 'Hv\en éeﬁ @ucellation
loed holds

( 3 (b(@@) - &I(@G—). (b(é’e) .({J(Q,)
= Ck = @K (P (ec, <p(€(r

6
> ¢ (ed) =Cr = 6s €H.

\olc:asc, see
Je,




leb  heH co

then K €6
i Blows that b7 €
be @ use | .

P
bu} SiAce @ i hom,
CD(€&) = CDO\): Cr chee €. h € H
So | | )
e = . )

shee  H(h) € K goep,
then
hen &b @, O0) =0 (1)

= Ck > U‘-!)
= ‘/1‘( & H
hence H =6 /



Math 241 Quiz 1 Fall 2010

Name: Ibfd,f'\(y\ ,—C‘p’l'('ab(.\

(b) (5 pts) Prove that ¢ is one-to-one if and only if H = {eg}.
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5. (5 pts) Let G be a finite group. Show that a nonempty susbset H of G is a subgroup of
G if and only if ab € H for all a,b € H.
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