. (5 points) Suppose G is a group and [ : G — G, f(g) =

QUIZ 2, VERSION B, MATH103A, SUMMER 2021

. Determine if the following statements are true or false. Briefly justify your answer.
(a) (2 point) (Z=2°,+) is a group, where Z=° is the set of non-negative integers.
(b) (2 point) R\ {0} is a subgroup of (R, +).

(d
(e

2 point) [5]13 is in the kernel of f where f: Z75 — Z55, f([a]13) := [a]is.

(
(
(2 points) (Za21 \ {[0]21}, ) is a group.
(
(2 point) |Z(S,)| =11if n > 3.

)
)
()
)
)

. (5 points) Explain why [8]9 is in Z; and find an integer = such that [8];y = [2]10.

¢! is a group homomorphism. Prove that

G is abelian.

. Suppose n is a positive integer and n > 3. Let C, be the cycle with n vertices which are labeled by

elements of Z,, and [z], is connected to [y], if and only if [y], — [z]n = £[1]». Recall that the group
of symmetries of C,, is the dihedral group Ds,, with 2n elements and

Do, = {id,o,...,0c" ', 7,700,..., 700"}

where o : Zy,, — Zp,0(z) ;=2 + 1 and 7 : Z,, — Zy,,7(x) := —x. Let’s recall that ¢ = id, 72 = id,
and Toocor ! =0~ L

(a) (4 points) Find out which element of D14 is 7o 0?

ot oo (an element of the form given in (1)).

(¢) (2 points) Suppose ¥ € D14, Y([0]14) = [6]14, and Y([1]14) = [5]14. Find out which element of

)

(b) (4 points) Show that o is not in the centralizer group Cp,, (7 o 7).

)
Dy is v (an element of the form given in (1)).



