Mathematics 300 Homework, February 14, 2022.

On Page 100 of the text do Problem. This problem gives four Proposi-
tions and proofs. The Propositions maybe false (in which case the proof
is certainly wrong) or the Proposition may be true and the proof wrong or
poorly written. You should evaluate these proofs. You should start by read-
ing Additional Writing Guidelines on Pages 94-95 of the text. Start
by reading the following Additional Writing Guidelines which I have
reproduced from Pages 94-95 of the text.

(1)

Know your audience. Every writer should have a clear idea of the
intended audience for a piece of writing. In that way, the writer
can give the right amount of information at the proper level of so-
phistication to communicate effectively. This is especially true for
mathematical writing. For example, if a mathematician is writing a
solution to a textbook problem for a solutions manual for instruc-
tors, the writing would be brief with many details omitted. However,
if the writing was for a students solution manual, more details would
be included.

Use complete sentences and proper paragraph structure. Good gram-
mar is an important part of any writing. Therefore, conform to the
accepted rules of grammar. Pay careful attention to the structure of
sentences. Write proofs using complete sentences but avoid run-on
sentences. Also, do not forget punctuation, and always use a spell
checker when using a word processor.

Keep it simple. It is often difficult to understand a mathematical
argument no matter how well it is written. Do not let your writing
help make it more difficult for the reader. Use simple, declarative
sentences and short paragraphs, each with a simple point.

Write a first draft of your proof and then revise it. Remember that
a proof is written so that readers are able to read and understand
the reasoning in the proof. Be clear and concise. Include details but
do not ramble. Do not be satisfied with the first draft of a proof.
Read it over and refine it. Just like any worthwhile activity, learning
to write mathematics well takes practice and hard work. This can
be frustrating. Everyone can be sure that there will be some proofs
that are difficult to construct, but remember that proofs are a very
important part of mathematics. So work hard and have fun.

Do not use * for multiplication or " for exponents. Leave this type of
notation for writing computer code. The use of this notation makes
it difficult for humans to read. In addition, avoid using / for division
when using a complex fraction. For example, it is very difficult to



read (23 — 3z +1/2)/(2x/3 — 7); fraction
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is much easier to read.

(6) Do not use a mathematical symbol at the beginning of a sentence.
For example, we should not write, “Let n be an integer. n is an odd
integer provided that .... Many people find this hard to read and
often have to reread it to understand it. It would be better to write,
An integer n is an odd integer provided that . . . .

(7) Use English and minimize the use of cumbersome notation. Do not
use the special symbols for quantifiers V (for all), 3 (there exists),
or ) (therefore) in formal mathematical writing. It is often easier
to write, and usually easier to read, if the English words are used
instead of the symbols. For example, why make the reader interpret

(Vz e R)(Jy e R)(z +y =0)

when it is possible to write

For each real number x, there exists a real number y such that
z4+y=0,

or, more succinctly (if appropriate), Every real number has an ad-
ditive inverse.

Problem 1. With these guidelines in mind do Problem 19 on Page 100 of
the text.

Problem 2. Prove: If n? + 2n + 3 is even, then n is odd. Hint: The
contrapositive is easier to prove. [l

Recall our definition of a rational number. The real number x is rational
if and only if

m .
x = — where m and n are integers and n # 0.
n

Problem 3. Here are a couple of problems to practice working with the
definition of rational number.

r
(a) Prove: If r and s are rational numbers and s # 0, then — is rational.
s
(b) Prove: If r is rational, then 72 4+ 7 + 1 is rational.
A real number is ¢rrational if and only if it is not rational.

Problem 4. If 2 — 3x + 1 is is irrational, then z is irrational. Hint: This is
anther problem which is crying out to done by looking at the contrapositive.
O



