MID T — SOLuTiONS

Q1]...[10 points] Prove that the following are true for sets Aand B.
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Q2]...[10 points] Suppose that f : X — Y is a function, and that A C X and B C X.
Prove that f(AN B) C f(A) N f(B).
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Give an example to show that f(A N B) need not be equal to f(A) N f(B).
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Prove that f(AN B) = f(A) N f(B) under the additional assumption that f is an injective map.
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Q3]...[10 points] For each of the following pairs of sets, say if they have the same cardinality or not.
Give arguments (proofs) to justify your answers in each case.
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Q4]. .. [10 points] How many symmetries does the rectangle below have? Describe them, and write down
a composition table for them. Also, use the vertex labeling shown to identify each symmetry with an

element of the set of permutations Perm({1, 2, 3,4}).
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