
Math 301, The triangle inequality Amy DeCelles, 09/02/2011

Let u and v be vectors in the plane. The following inequality is known as the “triangle inequality,”

‖u + v‖ ≤ ‖u‖ + ‖v‖

1. Why is this name appropriate? Draw a picture which suggests that the inequality is true, and state
what it means in plain English.

2. Use the geometric definition of the dot product to prove the following inequality:

|u · v| ≤ ‖u‖ · ‖v‖

This is known as the “Cauchy-Schwarz” inequality.

3. Use the Cauchy-Schwarz inequality to prove the triangle inequality. (Hint: prove the corresponding
inequality for the square of both sides.)
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