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(20)1. Complete the following definitions: A ol e o e £ Lo

(a) Let (@ be a group and g € G. The order of g is

(b) Tf (7 is a group the center of G 18

(c) Let & be a group and S a nonempty subset of G. The subgroup generated by S 1s
(df Let G be a group and let and y be elements of G. We say = and y are conjugate if

1

(20)2. Give examples of each of the following. No justification is required.

(a) "An infinite group in which every element has finite order. =

(b) A nonidentity automorphisn of Ss. . RS £ " 7 _.:g B f%
/( )’/A subgroup of Sy that is isomorphic to Dy. v EF o ﬂ/ ,

’}/(d) "A noncyclie group G with exactly five subgroups (mchldlng G and {e}). Ay e
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(10)3 Let S = R? - (0,0), the plane with the origin removed. Define a relation ~ on s

~ by ((I, b) ( ) if ad = be. ’ o . '(;rn,/., O i tey \
(a) Prove this is an equivalence relation. o ‘ Coe C
- ~ _ (of w W . R,
A (b) Draw the equivalence classes. { 3“__ e LU . (1121
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— (9)4 Let G =< g > be a cyclic group of order 12 Wl ite down all of the subgroups of G.
. 5 {r;! HJL" s % Q” wi\:i VI ‘\@i =0T E \;.;\, S /3>
\ /\ (9)5. True or False No justification requir ed
. (&) Let G and K be finite groups and let f G — K be a group homomorphism. For all
3 € G, the order of f(z) divides the order of z.
- }") f § is a nonempty set with an associative binary operation for which there is an
% “identity element, then the identity is unique. 4l o
K (’y*\( L Gy = e Clrny, >
G) n an abelian group every sugroup is normal. g TROTEE AT )
e ~ Sy VD
A \ b‘ @ R AU /"‘ : J 7
L ' (RN
(1(})6 Let (X be a group. Call a subgroup H of G proper if A # G. Prove that if G is not
f\ ~the union of its proper subgroups, then G is cychc e o
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(10)7. (a) Find the largest possible order of an element of S7.

(b) Find the number of elements in Sg that are conjugate to the following@_ elementég,
Voo g —)

‘ !J ) V"':I__\‘{. - & :L_!//£ - v . P *-\
TRV S IR | L! £ f J
....’ ? \ / , A
\ by o b o
: ta b { N E N \\
" ~ : N Py ) ™, 2_ . \‘ ] \ oy L/.} i
o ‘ | (N o T ’
i \) g ."‘az
CAOE A 4s)
" o i’




=
t
T
-
. oy
-
P’
(W
L
>

f
P I~ i
Y, [ \ s
( [ P 28 . 5 i ]
0 !'\ {/' ) .- ;
\31: - 3“ : ) \ /,-‘_ ‘ ;f ' i'
A .3 P g RRCS L o ‘ b e | \{ﬂ? .
{"i\'é’ i‘i\if by ‘{‘L F b L.// f L‘;i}‘ -
ST ’ (1 2 3 4 5 6 ! i (N ¢ fy ~i [
i s
. \ 2 4 5 6 3 1 | TS £ g
(., N = \) s <4 | \\ {\j % \ { :\:? K ”f"m:‘.\:/’ / E
o N\ X 5 A A B b v oed o T
e . : S

12 2. Let (7 and Ga be groups and let f: Gy = Gz bea homomorphism.. Let N.denote g/

the kemel of f. | e (\G\ A } ;:'~>'

(a) Let 7 : G1 — G /N denote the canonical homomorphism. Desm}be 7 exphcltly

[ et

(b) Find a homomorphism p : G1/N — (o that 5at15ﬁeq the, equation @ o T = f. Besure -,
‘\ to show your homommphlsm is Well deﬁned LFe [\J) Sk Vi N R

RN N
RN

2t R
_— e

" : o £i l.Le

o . 1 R P IR
@ (o) Wl G ke o Qvoup ond § € (5. the 95&?5. g8 e sredledl
: f * f Sl . E' 15 3 QP P e - d{';‘ \ ',:_»l-: fj (=8 ““'-}.Ii:’w ) \f. LL@
ﬁﬁf}? Fivf, {w Ff 3 k,‘f..‘{)"““'{,_ﬁ kp 3 3 \Q f] {) ﬂ@ e}) }s i )!(’(l’ffkg &R ;‘w’ Py
oo v

@%"@iﬁ“ﬁ@?" {Q«f‘ o 1S ap pren . N
S ,_ y

w7 i { s - o Vg
s reiter NP D /( b) = })Cjﬂ G PxEx9)
i TR SN

(b\w? : xJ LG Gy 'ﬂi mr&, K *‘Q”mi,
all elermyg S ) ‘7@? -Wﬂ CORrnLKs
O Let (97 oe Ou grovp ond O W r)Of@é?mplj sbsel ©f O -The )
Yer .
qoertal 5 o <57 75090 50 1rv0 0d o 5}

£ 87 = {\ H . sreqllesl vbgrovp OF 1 (Tl tont OIS
A A

e
ORI T be o Group ond Lel i
SYCANAN Uciu“‘iég_ 1§ o oxisls gl L T

7(/@0 3 be elepents @b “ Wl say %

@> (_Q{)\ §®JJ A ;’i ;} E
oy &y rtys, T § 15 G SN fley= (ot o
' - > H v v g ) \1.(\1 “ ‘.>\)i\ (? 3)

RTILERIEE

' ! - =, .
@) g !‘;;\bejmugg Ho=a ey, L3zt (22, Lh 4l (1 f’;l»{ 2N Y

anoms

L

v Vi o " L



