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This particular proof of the Pythagorean Theorem was discovered in 1876,
much later than many of the other proofs of the Pythagorean Theorem. The
proof was not discovered by a professional mathematician, but instead by
James Garfield, who is known not only for his discovery of this proof, but also
for being the 20th president of the United States. James Garfield was born
in Ohio in 1831, and at two years old his father died leaving his mother to
care for Garfield and his siblings. Eventually he became a canal boat driver
in order to earn enough to attend Williams College in Massachusetts which
he graduated from and became a classics professor(classics is a class which
focuses on Latin and Greek languages.) From classics professor to serving the
senate, Garfield was far from a professional mathematician. While serving
as a member of the United States House of Representatives discovered this
proof, and four years later in 1880 he was elected President of the United
States. James Garfield is the only President of the United States who is also
credited with the discovery of a mathematical proof of a theorem.

There are two facts required in order for this proof to be completed:

1) The sum of the interior angles of a triangle is always 180 degrees.

2) The area for any trapezoid where b1 and b2 are bases and h is the height

of the trapezoid is A =
1

2
(b1 + b2)h

The proof begins by drawing a right triangle, which we will call triangle
1, with sides a, b and c with angles A, B and C across from the sides
respectively. The side a is drawn to the right(0 degrees on a Cartesian
coordinate system) and side b is drawn from the beginning of a straight
upwards(90 degrees). Side c is then drawn as the hypotenuse of the triangle
connecting sides a and b. Sides a and b have no significant size relation. A
second, identical triangle, which we will call triangle 2, is then drawn with
side a going straight upwards and immediately above side b. The corner bc
of the triangle 2 is then connected with a line to corner ac of triangle 1; the
third triangle formed will be called triangle 3. The final figure should be a
trapezoid composed of the three triangles. Here is the picture:
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The area of the trapezoid formed by the triangles can be found by the
formula:

A =
1

2
(b1 + b2)h

For this particular trapezoid:

b1 = a b2 = b h = a + b

The formula will then be:

1

2
(a + b)(a + b) =

1

2
(a2 + 2ab + b2)

Now we will find the area of the three triangles which the trapezoid is com-
posed of.

Area of triangle 1:
1

2
ab

Area of triangle 2:
1

2
ab

Since the two acute angles of a right triangle add up to 90 degrees, it is easy
to see that the third triangle is also a right triangle. THerefore:

Area of triangle 3:
1

2
c2
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The sum of the areas of the three triangles is then:

1

2
ab +

1

2
ab +

1

2
c2

We know that the area of the trapezoid has to be equal to the total area of
the three triangles which it is composed of so we can set the two total areas
equal to each other:

1

2
(a + b)(a + b) =

1

2
ab +

1

2
ab +

1

2
c2

which implies that:

(a + b)(a + b) = ab + ab + c2

or

a2 + 2ab + b2 = ab + ab + c2

which finally yields the Pythagorean Theorem:

a2 + b2 = c2
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