Suggested Mathematics Fair Topics
Calculus and Algebra
	Simple
	Medium
	Complex

	Linear Functions

Quadratic Functions

Power Functions

Absolute Value

Geometric sequences and series

Arithmetic sequences and series
Ratios

Shortcuts in arithmetic
	Exponential Functions

Rational Functions

Logarithmic Functions

Exponential Growth and Decay

Periodic decimals

Complex numbers

Polar coordinates
Proportions
	Quaternions

Matrix operations

Continued fractions

The Number Pi

The Number e

Harmonic sequences and series
Permutation groups


Geometry
	Simple
	Medium
	Complex

	Regular polygons

The golden ratio

Locus and its applications

Symmetry

The Ellipse

The Parabola

The Hyperbola


	Trisecting the angle

Squaring the circle

Proofs of the Pythagorean Theorem

Barycentric coordinates

Finite geometries

The General Conic Section Equation

Ceva’s theorem

Simson’s line

Vectors on the plane and their applications

The Moebius Strip
Transformations (reflections, translations, dilatations, rotations etc.)
Inversion in a circle


	Tessellations

Penrose tiling
Regular polyhedra

Archimedean Polyhedra 
Euler’s Theorem for Polyhedra 

Hyperbolic plane

The Klein Bottle

The Projective Plane
The Nine-point Circle

Pascal’s hexagon theorem

Helly’s theorem

Pick’s theorem.

Isometries of the Plane

Isometries of 3-dimensional space

Fractals


Number Theory

	Simple
	Medium
	Complex

	Other number bases than ten

Mersenne primes

Goldbach’s conjecture

Fermat primes

Divisibility tests

Abundant and Deficient Numbers

Amicable numbers

Perfect Numbers

Prime and composite numbers

Triangular and figurate numbers
	Pythagorean triples

Modular arithmetic

Fibonacci Numbers

Fermat’s Little Theorem (for prime numbers)

Fermat’s Last Theorem

The Euclidean algorithm

Prime Number tests

Twin primes
	Algebraic and transcendental numbers

Lagrange's four-square theorem

RSA algorithm 
Division in modular arithmetic
Wilson’s Theorem (primes)


Probability and Statistics
	Medium

	Buffon’s Needle Problem

Monty Hall problem
Correlation using linear regression analysis

Mathematics in card games
	Correlation using non-linear regression analysis

One variable statistics of dispersion

One variable statistics of position

Dice (including more than six faces)


Polynomials
	Simple
	Medium
	Complex

	Quadratic Equations

Synthetic division (using linear and quadratic divisors)
	The Binomial Theorem


	Solutions of cubic and quartic equations

Abel’s theorem


Combinatorics

	Simple
	Medium
	Complex

	Pigeonholes principle and its applications 
Combinations and Permutations


	The counting principal for union and intersection of sets

Pascal’s triangle

Tower of Hanoi
	Generating functions

Integer partition




Graph Theory

	Medium
	Complex

	An Eulerian circuit
The four colour problem
	Planar graphs
The Seven Bridges of Königsberg


Logic

	Simple
	Medium
	Complex

	Boolean Algebra

Binary numbers

Truth tables

Venn diagrams

Paradoxes (e.g. Zeno’s paradoxes)
	Sets

Mathematical induction


	P = NP problem

Gödel’s incompleteness theorem


Games
	Medium
	Complex

	Matrix games
Prisoner's dilemma
	The Game of Nim

Chess and mathematics


Miscellaneous
	Simple
	Medium
	Complex

	Annuities

Percentages

Mental mathematics shortcuts

Clock arithmetic
Labyrinths

Mathematics in sports

Mathematics in music

Mathematics in art

The abacus

Origami

Optical illusions

Latitude and longitude
	Network Theory
Magic cubes

Magic squares

Mazes
Mathematics in architecture
	Cryptology

Transformations of images

Packing problems

Rubik’s cube


Mathematics Fair Topics:

Suggestions for Grades 7 and 8
Calculus and Algebra
Solving practical problems using systems of linear equations

Linear Functions

Quadratic Equations

Quadratic Functions

Factorization techniques
Absolute Value

Geometric sequences and series

Arithmetic sequences and series

Ratios

Shortcuts in arithmetic
Geometry
Simple ruler and compass constractions

Area of triangle formulas

Regular polygons

The golden ratio

Symmetry

Probability and Statistics
Mathematics in card games

Dice (including more than six faces)
Number Theory
Discovery of irrational numbers

Other number bases than ten

Divisibility tests

Abundant and Deficient Numbers

Amicable numbers

Perfect Numbers

Prime and composite numbers

Triangular and figurate numbers
Combinatorics
Pigeonholes principle and its applications 
Combinations and Permutations

Logic
Binary numbers

Truth tables

Venn diagrams

Paradoxes (e.g. Zeno’s paradoxes)
Miscellaneous
Annuities

Percentages

Mental mathematics shortcuts

Clock arithmetic

Labyrinths

Mathematics in sports

Mathematics in music

Mathematics in art

The abacus

Origami

Optical illusions

Latitude and longitude
