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Set theory forms the essential basis of a whole lot of mathematical concepts.
It facilitates the description of several mathematical ideas compactly and in
an abstract sense.

Set theory offers a challenging situation for typesetting text which involves
mathematical symbols. A lot of examples are given below.

1 Some common sets

Some commonly used sets and their symbolic names are given below ::

Symbol Description of the set Code
P prime numbers \mathbb{P}

Z natural numbers (including zero) \mathbb{Z}

Z+ positive Integers \mathbb{Z}^+

Z− negative Integers \mathbb{Z}^-

I irrational numbers \mathbb{I}

Q rational numbers \mathbb{Q}

R real numbers \mathbb{R}

R>0 positive real numbers \mathbb{R}_{>0}

R≥0 non-negative real numbers \mathbb{R}_{\geq0}

{z} zero (a singleton set containing zero only)
{φ} a null set (empty set)

Note: Peano’s axiom #1 defines the set Z of natural numbers to include 0
[1].
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2 A very common set

Integers (aka whole numbers) form a very commonly used set. This set Z is
actually a union of three common sets:

Z = Z+ ∪ {z} ∪ Z−

The relationship of Z to other sets can be depicted as in the above figure.

The symbol Z derives from the German word Zahl [2], meaning ”number”
first appeared in Bourbaki’s Algèbre (reprinted as Bourbaki 1998, p. 671)
[3].

3 Some set theoretic expressions

3.1 De Morgan’s Law

Let A and B be two sets. De Morgan’s laws state that:
¬(A ∪B) = ¬A ∩ ¬B
and
¬(A ∩B) = ¬A ∪ ¬B

3.2 Law of inclusion-exclusion

Let |M| denote the cardinality of (M) i.e. the number of elements of (M).
Then,
|(M) ∪ (P )| = |(M)| + |(P )| − |(M) ∩ (P )|

3.3 Some more sample expressions

Justify which of the following are true/false1:

1Originally published by Debashish Sharma in Gonit Sora
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1. If A ⊆ B and B ⊆ C then A ⊆ C

2. If x ∈ A and A ⊆ B then x ∈ B

3. If A ⊆ B and x /∈ B then x /∈ A

4. A ∩B = A ∩ C ⇒ B = C

5. A ∪B = A ∪ C ⇒ B = C

6. (A ∩ B) ∪ (A− B) = A

7. A ∩ (B ∪ A)c = A ∩ B

8. Every subset of an infinite set is infinite.

Just some dummy expressions follow :

If x ∈ A and x /∈ B then x /∈ A ∩ B

If x ∈ A and x /∈ B then x ∈ A ∪B

µ

(

∞
⋃

n=1

An

)

= φ ∀ M → (λ,∞)

A disjoint union of A and B is denoted as A ⊔B

4 Drawing Venn diagrams

Latex offers packages for creating simple two set or three set Venn diagrams:
package venn , package venndiagram. Both of these use the Tikz program
for creating the figures. Both these packages can be downloaded from CTAN
(https://www.ctan.org/).

venndiagram by Nicola Talbot, is a LATEX package available from CTAN.
The venndiagram package is provided to assist generating simple two-
and three-set Venn diagrams for lectures or assignment sheets. This
package requires the tikz package.

Although the venndiagram package is simple and easy to use, it has
limitations. Those who need more functionality should preferably use
a tool like TikZ.
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PGF/TikZ is a tandem of languages for producing vector graphics from a
geometric/algebraic description. TikZ is a recursive acronym : ”TikZ
ist kein Zeichenprogramm” (German for ”TikZ is not a drawing pro-
gram”)

5 Closing remarks

This document has demonstrated how LaTeX helps typesetting text contain-
ing set theoretic symbols and operations.

This article, as well as a whole lot of sample LATEX documents, are available
at: http://drpartha.org.in/publications/downloadlatx.htm
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