
An Exercise in Writing Up Mathematics

Chuck Rocca

1 Introduction:

Below are three problems from discrete mathematics. For the first two, you are given the problem
statement and scrap work needed to solve them. For the problem in section 2 there is a finished
write up, but for the one in section 3 you need to do the write up. Finally, for section 4 you are
given only the problem statement and you need to both solve the problem and give a write up.

As you are writing up the solution keep in mind the following tips on writing up mathematics.

• Write in grammatically correct sentences. This doesn’t mean you can’t use symbols, but it
shouldn’t be only symbols.

• Don’t start a sentence with a symbol or number, it can make it harder to read and just kinda
looks bad.

– Not This: ∀x ∈ R . . .
– This: For all x ∈ R . . .

– Not This: 257ft was the maximum height reached.

– This: The maximum height reached was 257ft.

• Large or tall expressions belong on their own line, these are called displayed equations.

– Not This: To find the displacement we calculate

∫ b

a

f(x) dx = F (b)− F (a).

– This: To find the displacement we calculate∫ b

a

f(x) dx = F (b)− F (a).

• A sequence of equivalencies, equalities, or inequalities should be written like so:

|f(x)− L| = |x2 − 4|
= |x− 2||x+ 2|
≤ δ|x+ 2| |x− 2| < δ

<
ε

5
· 5 δ < min

( ε
5
, 1
)

= ε

Other helpful pointers are available from the author Francis Su on his website here:
https://math.hmc.edu/su/writing-math-well/.
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2 Complete Example:

Problem Statement

Write a formal version of the following statement and then both formal and informal versions of its
contrapositive, converse, inverse, and negation.

“A shape must be a rectangle in order to be a square.”

Scrap Work

The scrap work for this exercise might look something like this:

Figure 1: Sample Scrap Work

Write Up

Using the predicates “S(x) : x is a square” and “R(x) : x is a rectangle”, the statement

“A shape must be a rectangle in order to be a square,”

along with its contrapositive, converse, inverse, and negation may be written formally and informally
as follows:

Informal Formal

Statment “A shape must be a rectangle in order to be a square” ∀x : S(x)→ R(x)

Contrapositive “A shape that isn’t a rectangle, isn’t a square” ∀x :∼ R(x)→∼ S(x)

Converse “A shape that’s a rectangle is also a square.” ∀x : R(x)→ S(x)

Inverse “A shape that isn’t a square, isn’t a rectangle” ∀x :∼ S(x)→∼ R(x)

Negation “Some shape is a square and not a rectangle.” ∃x : S(x)∧ ∼ R(x)
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3 Incomplete Example:

Problem Statement

Determine and justify the steps needed to show the following equivalence:

∼ ((∼ p ∧ q) ∨ (∼ p∧ ∼ q)) ≡ p.

Scrap Work

The scrap work for this exercise might look something like this:

Figure 2: More Scrap Work

Your Assignment

Use the scrap work above to write up a solution to the given problem. All the abbreviated reasons
on the right refer to the handout of logical statements you were given. Be sure to pay attention to
all the tips you were given in section 1.

4 A New Problem:

Problem Statement

First write out the first five terms of the recursive sequence:

a0 = 2, an = 3 an−1 − 3

Next, use iteration to find a closed form for the sequence.

Your Assignment

Use what you have learned in class to solve the above problem. Then write up your solution neatly
using the tips in section 1. Submit both your scrap work and your final write up.
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