Math 3328.01 Name that Result : Falt 2009
Each of the following proves or disproves a statement. What is the statement?

1. Proof. Assume that 7 is an odd integer. Then n = 2k + 1 for some integer k. Then

3n—5=3(2k+1) = 5 =6k +3— 5 =6k — 2 =2(3k - 1).
Since 3k — 1 is an integer, 3n — 5 is even. M
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2. Proof. We will show that this is true by showing that the contrapositive statement is true.
Assume that z is even. Then z = 2¢ for some integer @. Then

3z* — 4z ~ 5 = 2(20)% — 4(2a) — 5 = 2(6a? ~ da — 3) + 1.

Since 6a® — 4a — 3 is an integer, this shows 3z? — 4z — 5 is odd. W
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3. Proof. Consider n = 4. Notice that 4 is an even integer, and 9,2 +n+ 3= 23 is prime. @
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4. Disproof. This result is not true. Consider ¢ = /2 and b = 2. Then a is an irrational
number and b is a rational number, but o® = (v/2)? = 2 is rational. Therefore ¢ = /2 and
b= 2 is a counterexample. W : :
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5. Proof. Suppose o is a nonzero rational number and b is an irrational number, but assume
to the contrary that ab is rational. Then there exists integers p and ¢ such that a = p/q and
integers r and s such that ab = r/s. Since a 5 0,
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Since p, q,, s are integers, so are rq and ps. This shows b is a rational number, which is a
contradiction since b is irrational. Therefore the assumption that ab is rational is false. W
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