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PYTHAGOREAN THEOREM and more MAGNIFICATION

This is one of a series of very short books on math, statistics, and physics called “Math Magnifi-
cations.” The “magnification” refers to focusing on a particular topic that is pivotal in or emblematic
of mathematics.

OUTLINE

Arguably the greatest successes in math have involved relating geometry (pictures) to algebra
(calculations). Geometry has intuition while algebra provides precision.

This Magnification presents three examples of the foregoing, more specifically, examples of
popular algebraic formulas that may be demonstrated with drawings of rectangles and triangles.

The first formula is the Pythagorean theorem

a®+ b =¢2,

where a and b are the lengths of the legs of a right triangle and c is the length of the hypotenuse
(see Section I).

The second formula is the square of a sum

(a+b)? = a2 + b2 + 2ab,

for any numbers a and b (see Section II).

The third formula is the distributive law
a(b+ c) = ab + ac,

for any numbers a, b, and ¢ (see Section III).

Unlike our drawings in Section I, the drawings in Sections II and III do not qualify as proofs,
unless a, b, and c are positive. They may still be considered illustrative; if nothing else, the drawings
in Sections IT and III could be used to derive the corresponding formulas, if one had forgotten said
formulas.

See [1], Chapter 10, for interesting consequences of the Pythagorean theorem, including the
drawings in Sections II and III.

An example of a popular number that may be defined geometrically or algebraically is the golden
ratio; see [1] and [2].

Prerequisites for this Magnification are square roots, the formula for area of a rectangle, the
definition of a right angle and a right triangle, and the use of letters for general numbers, as in the
formulas above; reference [3] is more than sufficient.
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SECTION I: Pythagorean Theorem
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SECTION II: Square of a Sum
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SECTION III: Distributive Law
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~H\1 In each of the right triangles drawn below, find the missing side length.
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HOMEWORK
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2. Use the results of Sections II and III to get an expression for
(a+0b)3
analogous to the result of Section II.
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HOMEWORK ANSWERS E

1. Use the Pythagorean theorem.

(a) 17

(b) 24

(g) V45 =35

2. (a+b)* = (a+b)(a+b)? = (a+b)(a®+b%+ 2ab) = a(a® + b2 + 2ab) + b(a? + b? + 2ab) =
(a® + ab? + 2a%b) + (ba® + b + 2ab?) = a3 + b3 + 3ab? + 3a2b.
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