MAT 319/320 MIDTERM 1

Special instructions: Calculators allowed. Books and records are allowed.
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Problem 2 : Let f: A~ B, F; C B for any i = 1,...n. Prove that
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Problem 3.1 : Prove that for any function f: A+ B, if E.F C A,
then f(ENF) C f(E)n f(F).
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Problem 4 : Let S = {a+bv5 / a,b € Q}.
Problem 4.1 : Prove that if a; + b;v/5 = as + by/5, and a1, a9, b1,be € Q,
then a; = a, and b; = b,.
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Problem 4.2 : Prove that S is a subfield of R (i.e. prove that if ,,z9 € S,
then z; + 2 and z125 € S; alsoif £ # 0,z € S, then 2 €8).
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Problem 4.3 : Establish a bijection between QxQ and S. Prove your answer.
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Problem 6.1 : You are rolling a standard 6-sided die (one of a pair of dice)
and you never stop (i.e., you are rolling your die over and over forever). You
make a list of the numbers that come up. Is the set of possible lists countable?
Prove your answer.
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Problem 6.2 : Suppose now vour friend is also rolling a die. but he alwavs
stops rolling at some point in time. Is the set of your {riend’s possible lists
countable? Prove vour answer.
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