MA407 TEST 2 Department of Mathematics
Thursday, Oct. 22, 2009 NCSU

SHOW YOUR WORK. NO WORK = NO CREDIT.

1. (15%) Find all cyclic subgroups of Dj.

D, = §IRRRHHRHRHR}
{1>=11}, <R>—MRR R> Y= (RS
(R¥y =11, R}, {H>=1T, ui, CHr)= }1,HRS
(R >=4T,HR* T <HR> {I HR’S

2. (10%) List all elements of order 10 in Zgy. Justify your answer.

89, =8 , [Kdl=1o, U(10)=11,3,%95%

E,Qemen)cs m ZSO 0Fm‘dw 10 are
f8282u35@372}

stea= (400 arass)ms=(5a0t0tiss)
(a) (15%) Write o, 8, and a8 as product of disjoint cycles and determine their order.
od=02579)3648) , olx)=Aemisyi=20
p-(123u56)(759) , o(p)=Ltem{3t=6

_[123456 7 84 g
$labeiisig ('54'(71;#))(32% 27=6

(b) (10%) Write «, 8, and af as product of transpositions. State whether they are even or
odd permutations?

o =(14)(17)015)(12)(38)(34)(36) odd
p= (16)05)(19) (1)U 2)EF)(F8) odd

o«p =(13)13)(1)(149)15)(26) , even




4. (15%) Is' U(20) isomorphic to U(24)? Justify your answer. A
U(20)=11,3,72,9,1,13,1%,14% Ulz)=11,5,711,13,1%, m,:za}
l = | =) .
DD((s)): 4;_0(?).;0[13) =0(17) 255))2220(?),0[“)=a[,3)
O(Q)’;z:”[”):olm) a[;7)=2.=0[)‘:!):0/23)

120) has 4 elements 0§ apler 4 omd U(2h

HQHW of syderx 4. Therefore, UIZO)Q!,UZZ‘U-
N0

5. (10%) Let R™ be the group of positive real numbers under multiplication. Prove that the
mapping f(z) = /T is an automorphism of R*.

Plxy)= Xy =X Iy =400fy) = T (s a haomomarphism.

:Y, ‘;';’FI:S -1 .

fLo=4) =9 =1y 305 RT and £1y*)=V>=

6. (10%) Consider the group U(15) = {1.2,4,7,8,11, 13,14} under multiplication modulo 15.
List the distinct left cosets of the subgroup H = {1,11} in the group U(15).

7. (15%) Suppose K is a subgroup of H and H is a subgroup of the group G. Assume K # H #
G. If |K| =10 and |G| = 100. What are the possible orders of H? Justify your answer.

By Laaﬁrwmﬁe, Theovern |

\o{ll—” ond lHl]loo swma
Gince K#H aond H+E &, we Know
Hence |H|= 2097 50

IKl=10, 1&l=100
IH| # Jo oy 100

)w, o



