
Math 215 - Introduction to Advanced Mathematics Spring 2019

1 ‘Moves’ for writing and working out proofs

The following is a list of rules, rules of thumb, ‘moves’ and other advice about
how to write good proofs (and proofs that make Professor Groves happy) and
also about how to work out how the proof should go. I hope it will be added to
over the course of the semester.

0. Write in full sentences and paragraphs. Pay attention to grammar. A
good way to check is to read out loud to yourself. Avoid symbols outside
of equations (like ∃, =⇒ ∴, ∨ etc.). It is better just to use words.
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2 . Never start a sentence with a math symbol. It leads to unnecessary

confusion, and drives Professor Groves crazy.

1. If asked to prove a statement of the form “If P then Q”, you can’t go
wrong by starting your proof with “Assume P is true.”
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2 . On the other hand, if you are asked to prove a statement P if true, then

you have definitely gone wrong if your proof starts “Assume that P is
true.” [You’re assuming what you are supposed to prove.]

2. When in doubt, apply the definition.
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2 . Or, apply previously proved results. [For this class, this means results

with a smaller number (on the same set of worksheets).]

3. Know your goal. (Which means that you can work out how a proof goes
by working forwards from what you know, and backwards from what you
want to know, until you meet in the middle.)

4. Introduce your variables. Whenever you use a new variable, you must
state what kind of thing it is, and what properties you know about it (and
why).

2 Proving inequalities

When asked to prove an equation is true, there is a tendency for students to
write something like the following, which we illustrate with an example. Suppose
that one is supposed to prove that for all real numbers x the following equation
is true: (x−1)2 + 4x = (x+ 1)2. Then many students will write something like:

(x− 1)2 + 4x = (x + 1)2

x2 − 2x + 1 + 4x = x2 + 2x + 1

x2 + 2x + 1 = x2 + 2x + 1 X



This is NOT appropriate in this class.
There are many reasons for this, like the check mark. But the main reason is

that this is really three sentences and it is not clear how they are connected or
what the logic is, without further words to make this clear. The first sentence
is what you are supposed to prove. Therefore, Rule 1 1

2 above has been violated.
How does the second equation relate to the first? The third is clearly true, since
both sides are the same. But so what?

Much better, and with basically the same algebra, is to do it like this:

(x− 1)2 + 4x = x2 − 2x + 1 + 4x

= x2 + 2x + 1

= (x + 1)2.

This reads as a single sentence. It starts from the lefthand side of the
equation you are supposed to prove, and then manipulates it until the righthand
side is reached. Do it this second way instead!


