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UNIVERSITY | NEWARK Abstract Algebra I

Quiz #5 Solutions

Monday, October 30 2017

Problem 1.

(1) List of elements in G = Ug in polar form:

We see indeed that G = {¢",0 < ¢ < 7} where ¢ = €'%.
(2) Yes, G is a cyclic group because G = ({).

(3) Subgroup generated by /0 = 1:
() =A{1} .
Subgroup generated by '
(O ={"08.0.8.0.08.0}
=G.
Subgroup generated by £
@ ={=1200.0=1}
_ {1’ e {6} _
Subgroup generated by >:

(2% = {é«o 1,380 =002 =405 =7 8 = 22
=G.

Subgroup generated by ¢*:

(h={L=1M2=1)
={1,-1}.
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Subgroup generated by £°:
Oy ={ =10, =0 =002 =0 =00 =00 =007 =1}
=G.
Subgroup generated by °:
<{6> _ {évo =1, {6’{12 _ éVzt’éylg _ 52’ 524 _ 1}
={%02.0500
Subgroup generated by 7:

Y= {0 =L M= =05 B =5 =0 =2 0 =000=1)
=G.

(4) From the previous answer, we see that the generators of G are £, £3, > and 7.

(5) We know that any subgroup of a cyclic group is cyclic. Therefore, all the subgroups
of G must be in the list in the answer of question 3. Here is the list of subgroups:

{¢%

{08
le¥e¥eral:
G

Problem 2.

(1) For any integers a and b, there exists a unique pair of integers (g,r) such that
a=bg+rand0 <r <|b|.

(2) For any two integers a and b, their greatest common divisor d is the unique nonneg-
ative integer such that the subgroup of Z generated by a and b is equal to dZ.

For any two integers a and b, their lowest common multiple m is the unique non-
negative integer such that aZ N bZ = mZ.

(3) 29=4xT7+1.
4) 10ZN6Z = 30Z.

(5) The subgroup generated by 6 and 9 in Z is 3Z.



