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1. Definition

o The Pythagorean Theorem is a fundamental principle in geometry that relates the
lengths of the sides in a right triangle. It states that the square of the length of the
hypotenuse (the side opposite the right angle) is equal to the sum of the squares of the
lengths of the other two sides.

2. Formula

o In a right triangle with sides of lengths a, b, and c (where c is the hypotenuse), the
Pythagorean Theorem is represented by the equation: a*2 + b"2 = c"2.

3. Application

o The Pythagorean Theorem is widely used in various fields such as architecture,
engineering, physics, and astronomy for calculating distances, determining angles,
and solving real-world problems involving right triangles.

4. Proof

o There are several ways to prove the Pythagorean Theorem, including geometric
proofs, algebraic proofs, and even visual proofs using squares and triangles. One of
the most famous proofs is attributed to the Greek mathematician Pythagoras.

5. Special Triangles

o Certain right triangles have side lengths that follow specific ratios, such as the 3-4-5
triangle and the 5-12-13 triangle, which are known as Pythagorean triples because
they satisfy the Pythagorean Theorem.

6. Converse

o The converse of the Pythagorean Theorem states that if the square of the length of the
longest side of a triangle is equal to the sum of the squares of the other two sides,
then the triangle is a right triangle.



Pythagorean Theorem

7. In 3D Space

o The Pythagorean Theorem can also be extended to three-dimensional space, where it
is used to calculate distances in 3D shapes like cubes, rectangular prisms, and
pyramids.

Understanding the Pythagorean Theorem is essential for solving problems involving right triangles
and is a foundational concept in geometry and mathematics.
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