
Axioms of vector spaces 
1. Suppose a 441-dimensional vector represents a 10 ms slice of a sound that is captured at 44100 Hz or 

44.1 kHz. What does the zero vector represent in this format? 

2. Suppose you have three 10 ms sound bytes, u1, u2 and u3, each represented by 441-dimensional vectors. 

If you want to combine these sounds, does it matter if you add (u1 + u2) + u3 or add (u3 + u1) + u2 or add 

(u2 + u3) + u1? 

3. The point of noise-cancelling headphones is to capture a sound and then play the exact negation of that 

sound in a speak so that the two sounds cancel perfectly. Suppose you had the following 441-dimensional 

vector representing 10 ms of sound. What would you have to add to this vector to get perfect silence? 
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Noise is not simply the result of sound. If you have an alternating current running through a wire close to 

equipment, that wire may cause a voltage noise that may affect other voltages from sensors or voltages 

being sent to actuators. If it is not possible to shield or isolate the equipment, it may be necessary to attempt 

to cancel the introduced voltage noise through a mechanism similar to that described above. 

 


