WORKSHEET 4
Date: 10/6/2021

Name:

PROOFS AND COUNTER-EXAMPLES

As the title suggests, we will go over proofs and counter-examples of statements in section today. I found a webpage which goes
over basic proof techniques. I suggest you click the following link and explore the page. I would love to go over this in section,
but unfortunately we don’t have enough time. |Click me please.
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https://www.cs.sfu.ca/~ggbaker/zju/math/proof.html##disprove

PERFECT PROOF PRACTICE

Break into groups and construct a proof for the following questions. You group will volunteer one represented, Squid Game
style, to attempt a proof on the chalkboard.

1. IfC C A, D C B, and A and B are disjoint, then C and D are disjoint.

2. fAUBCCUD,ANB=@,and C C A, then BC D.

3. Let x and y be integers. If x and y are odd integers, then there does not exist an integer z such that x> +y?> = z°.

4. Prove that {x € Z : 18|x} C {x € Z: 6|x}.
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CONCOCTING CONCISE COUNTER-EXAMPLES

How do we show a conditional statement is false?

Recall the truth table for the conditional statement P = Q. The only way this statement is false is when P is true and Q is
false. Our job is to come up with a cleaver counter example to satisfy the condition we want. Lets do some examples to
help solidify this idea.

Prove or disprove the following statements below.

(a) For every rational number ¢, there is a rational number r such that gr = 1.

(b) If g is rational and x is irrational, then gx is irrational.

(c) Assume pi,py,...,py, are the first n primes , then (pyp;...p,) — 1 is prime.

(d) Disclaimer: this is a made up story.
A student walks into my office and tells me, I figured out a proof for the following statement:

Let A,B,C be sets, then A\ (BNC) = (A\B)N(A\C).

The student presents the following proof: ”Let A be any set and consider B = ¢ and C = ¢. Then the above equation
holds.” I told the student,’this isn’t a valid proof”. Who is correct here? If I am correct come up with a counter
example to the statement above. If he is correct justify his proof.
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THEOREM 1. e is irrational.
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