Q1]. .. [20 points] Solve the following system of congruences. Show the details of your work.

1 mod4
2 mod9
3 modb
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Q2]...[20 points] Let f: X — Y be a function, and suppose that A C X.
1. Prove that A C fY(f(A)).
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2. Give an explicit example of f, X, Y and A C X which demonstrates that the inclusion above need
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3. One of the extra hypotheses f is injective or f is surjective will guarantee that the inclusion above is
actually an equality of sets. Which one? Give a short proof that equality holds under your additional
hypothesis.
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Q3]. .. [20 points] Describe and list the elements of the group, Ds, of symmetries of the regular hexagon
below. Use the space to the right of the image for your answer. You can draw on the diagram too.

b ~oflhchion 1n te Lae L @fqm‘\>.

L=
R = fotalion connterclsdhortse aloout O
(r- X L}
ts Farsrgn ‘_Z_T_g_. = I roadionS

Lo D =T RRR R R L Lk,
QS') Q(,}

P \
As
\ BRE O
A
Find an isomorphism between Dg and a subgroup of the symmetric group Sg. Say why your correspondence
reserves multiplication. Ve,
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Find an isomorphism between Dg and a different subgroup of Se.
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Q4. ..

[40 points] For each of the following statements, say whether it is true (T) or false (F'). Make sure
that you give short arguments to support your choice in each case (either providing a counterexample, or
a short proof or computation or a connection to a result from the course)
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5. The following product of permutations is correct.
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6. If f: X > Y is a function and A C X, B C X, then

f(ANB) = f(A)Nf(B)
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7. Suppose f: X — Y and g : Y — Z are functions. If go f is bijective, then f and g are both bijective.
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