MATH 103A October 20, 2010
Exam 1

Name: @LUT,WSF grQEﬂ Verﬁqa"

PID:

There are 7 pages and 6 questions, for a total of 120 points.
No notes, no calculators, no books.

Please turn off and put away all electronic devices.

Answer the questions in the spaces provided on the question sheets. If
you run out of room for an answer, continue on the back of the page.
Unless otherwise stated, show all your work for full credit. To maximize
credit, cross out incorrect work.

Good luck! @

Question | Points | Score
1 15
2 20
3 20
4 20
5 35
6 10
Total: 120
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L. (15 points) List all the cyeclic subgroups of U(20).
Vadi= {1 3,%,a,1, 19,13 \a )
QY = A
(3= A 03, 4,3
(3= %4, DY
{9y = jral
(WY = ALy
(\3y- 34,4, \x, )
LS = lkL,n\a\\\a‘k = ™S
Qua) = 1 1)
Susqrougs ace AN} = <
A 033 a) = ¢y = <)
Ay ay = <Ay
Ay = <)
A, 8, AR\ = K\

ARGy

0

<D
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2. (a) (10 points) How many elements of order 9 does (Z;s, + (mod 18)) have? Justify
your answer.

(b) (10 points) How many elements of order 9 does Zag1o have? Justify your answer.
(k} P \Q U\ch‘c_ oR ocdac \® \

=D —2‘\8 \Aa s
AR

@a) = 6
Wi~aaas oX Z;‘hq

(\") U MM ofocdac OO |\

a X 2o\0

=5 Mue ast 0 wleenens & ocdsc A Lo a0
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3. (20 points) Compute the centralizer in Dy of the flip across the main diagonal.

P W /.4 G

G B |44 B

It might help (but you don’t have to use this if you know a simpler way to

solve the problem) to know that the matrix of a camms®rclockwise rotation by angle 8

is Ry - { C(.)SH o } , and the matrix of a flip across a line that makes an angle «
—sinf cosé

cos2a  sin2a }

with the positive z-axisis S, = | ..
sin2a  — cos 2a

500 N other verpeoms

Amswet %Qo ,QMO':D, ?,}
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4. (20 points) Suppose that (G, ) is a group and that z* = e for all elements z € G. Prove
that G is abelian.

see \1€ llow Versnbn
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) LetG:{{a a};aeR,a#O}.
a a

(a) (10 points) Find an element of G that acts like the identity element in G with
respect to matrix multiplication (i.e. find X € G such that AX = XA = A for all
AeqG)

(b) (10 points) Show that G is closed under matrix multiplication (i.e. show that
AB € G for any matrices A € G and B € G.)

(¢) (15 points) Show that (G, matrix multiplication) is a group. You can assume as-
sociativity, since we know that matrix multiplication is associative in general.

e (Q\\LQ Vreaav\
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6. (10 points) Decompose into disjoint cycles the permutation

(287435)(30)
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