Name: Answer

MA407 TEST 3 Department of Mathematics
Thursday, November 19, 2009 NCSU

SHOW YOUR WORK. NO WORK = NO CREDIT.

1. (20%) Let G = Zgo and H =< 4 > subgroup of G.

(a) List the elements of the factor group G/H.
G/, = {H, 1+H, 2+H ,3+H7JML
St G=2,,= 10,1,2,- 5 a7 &
H=44) = {014;8) 12, 16}

(b) Is G/H isomorphic to Z4 or Zg & Zy? Justify your answer.

(1+W)+ (1+ W) =2+H # H
= o[1+H)+2 = o[i+rH)=4
= (1+H>=% ~ 2,

2. (20%) Show whether the following maps are homomorphisms of groups or not. If it is a
homomorphism find its kernel.

(a) ¢ : ZSZ — Z given by p(a,b) =a—bfor all a,b € Z.
Let (a)b), (c,d) € 2012
CP({a,b)‘l'[C)d)) = CP(&-i—C) b+d) = [a+c)—(b+d)
¢ (0,b) + @ (c,d) = (a- b+ -A)=arc) ~(b+ )=¢(lap(c4)
= 5 o homomorphism
or = {lab)E 267 |plap-0t=1 @) ’Z@é 7§
12

(b) @ : Ziy — Zg given by p(a) = 3a for all a € Zy,. o
TO/K,@ 4/8 éziz : @[4""8):@[’2)5?[0):062/0
¢(4)=12=2¢Z,, , Pl8)=24=9¢2,

8o @(4)+@(3)= b+ P(1+3)
' @ i)S not 4 }M)momﬁ”Pl”"‘jm’

['] 7



3. (20%) Consider the group G = Zgy & Zs. 7
(a) List all elements of order 3 in G. ( a, b) € Zq@ 3

b)| elemends i
_0(05) o(‘) (310))@ (Tb'f‘a,ﬂ 8 elmants) |

) i K] (0)'))(0)2)

3| 3 1(3,0,(5,7)—,(3,2),(6,2)

(b) How many s'ili?groups of order 3 od::f G have? Justify yo[uzznswer/.} ) d‘\c_
Any s o 3 is e PS50
g s S 3 3 Sk Pl Y
0f oveder 3. So # of subgroups = R,

2
4. (a) (12%) Find all Abelian groups (up to isomorphism) of order 108 = 2233.

2,02y , 240L,@02, , 2,0 2,892,012,

L,e2,07,,, 101, Zq@za ,22922@23@23@23

(b) (8%) Is Zy & Z¢ & Zo isomorphic to Zg @ Z157 Justify your answer.
, - ~
2,02,02, ~1,@20% ~ Z,® 2,
suce ged(2,9)=1

5. (a) (12%) Show that Z[i]] = {a +ib | a,b € Z} is a subring of the ring of complex numbers
C={z+iy|z,y€ R} (Here:=+-1)

Let a+ib, c+id e Z[i].TThen
(A+ib)—(c +id) = (a-c)+1(b-4) € Z[i]
[o+ib)c+id) = (ac-bd)+ [ (b +ad) e Z2[i]
= Z(i) SLLL)’T?:’YI% bbt 5Mﬁrﬁ test .
(b) (8%) Show that 2Z U 3Z is not a subring of the ring of integers Z.
331,222 = 3,2E 22037

But 3-2=1¢ 22037
r, 2ZU3Z is mot o wannﬁ,



