
Cauchy-Bunyakovsky-Schwarz inequality 
1. Suppose you have two unit vectors. What possible range of values could the inner product between these 

two vectors be? 

2. You are designing a nanobot that uses minimal power, and so uses a simple 16-bit floating-point number 

that can store values in the range ±131072 (= 217). If you calculate a number outside this range, the result 

is stored as infinity, a value that is useless in applications. As you can imagine, this is a significantly smaller 

range than 64-bit double-precision floating-point numbers (double), which can store numbers in the range 

of ±1.7 × 10306, but with limited resources and power, it is often necessary for engineers to make such 

compromises. Suppose your nanobots are taking sensor readings that may be as large as much as ±120 and 

these readings are being stored in a vector. You are using the inner product to compare such vectors, so 

what is the maximum dimension of such a vector so as to absolutely guaranteed that the inner product will 

never be infinity? 

Hint: What is the worst-case scenario for the 2-norm of a vector filled with values of 100?  


