Math 236: Abstract Algebra

Midterm I
February 27th, 2024

NAME (please print legibly): Q O (ﬂ 6\\,:&&_ e

Your University ID Number: ___ : U(
Your University email __

Pledge of Honesty

I affirm that I will not give or receive any unauthorized help on this exam and that all work
will be my own.

Signature:

Instructions:

e The use of calculators, cell phones, iPods and other electronic devices at
this exam is strictly forbidden. You must be physically separated from your
cell phone.

¢ Show your work and justify your answers. You may not receive full credit
for a correct answer if insufficient work is shown or insufficient justification
is given.

e Put your answers in the spaces provided.

¢ You are responsible for checking that this exam has all 8 pages.



1. (10 points) (No jutifications needed)

(a) Draw a subgroup diagram for Zyq.
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(b) Find all the distinct generators of Zag.
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(¢) Find all the distinct elements of (20) < Zos.
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(d) Find all possible distinct generators of (20) < Zo,. I<20§l =L % ‘(?(b)-: 2
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(e) Find a generator for the subgroup of Z,, generated by 6 and 20.
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2. (10 points) Suppose
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(a) Compute o7 and 700,
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(¢) Find {o,7) < S,.
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(d) In part {c), you found a 4-element group. Is it isomorphic to the cyclic group of 4
elements or the Klein 4-group? Justify!
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(e) Write down disjoint cycle decompositions for each of & and 7. (No explanation needed.)
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3. (10 points)

(a) Suppose p and g are distinct primes. How many generators does Zpq have? How many
subgroups does Z,, have, and what are they?
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(b) Let G be a finite group with an even number of elements. Then show that G must

contain an element of order 2.
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4. (10 points)
(a) Given a set A of order a, state (i) how many functions from A to A are there?, (ii) How
many relations on A (i.e., relations between A and A} are there? Justify briefly.
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(b) Define a relation on Z by z ~ y if and only if & + 2y is divisible by 3. Prove or disprove
that ~ is an equivalence relation on Z.
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5. (10 points) Circle True or False. (No justification needed)

(a) 'I‘ru If m and n are relatively prime then (m,n) < Z is a proper nontrivial
subgroup of Z.
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{False For some binary operations * on Z and *’ on @, the binary structures (Z, *)
and (@Q, ') are isomorphic.
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(e) ’I‘rue@ If all the proper subgroups of a group are cyclic then that group must be
cyclic.
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(d) ’I‘rue Every group is isomorphic to a subgroup of S, for some n.
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{e) 'I‘ru@A group cannot be isomorphic to any of its proper subgroups.
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