
Dot product and cross product

The dot product of two vectors of length n

(a1, a2, a3, ... , an) and (b1, b2, b3, ... , bn) 

is

a1b1 + a2b2 + a3b3 + ... + anbn

Try it out: calculate

(1,0).(0,1)

(1,1).(1,1)

(1,1,1).(1,1,1)

(1,-2,1).(1,1,1)

The dot product is not a genuine multiplication. If you multiply two numbers, you get another number. 
But the dot product of two vectors is not a vector, but just a number (a scalar). It's as if your two pet 
rabbits have a baby, and the baby is a tortoise.



The dot product of two vectors is a number which measures how strongly the two vectors work 
together.

Example: dot-product dating.

A dating agency collects data on people by rating them on three ranges: Literacy: +10 for someone who reads a lot and 
likes word games, through to -10 for someone who never reads and fears word games. Socialising: +10 for someone 
who loves socialising in mixed company, through to -10 for someone who prefers to spend free time playing computer 
games. Social and political attitudes: +10 for someone who is left-wing on issues like workers' rights, racism, sexism, 
homophobia, civil liberties, war, environment, etc., through to -10 for someone who is right-wing.

If Daisy is (8, 8, 8), and Ben is (-8, -8, -8) and John is (5,7,6) and Ludwig is (-2,4,-2), who will Daisy clash with, who 
will she be indifferent to, and who will she get on well with? 

Think up a dating-agency vector for a suitable date for Ben.

Think up a dating-agency vector for a suitable date for Ludwig.

Example: dot-product shopping.

Fast-food shops Arby's and Biff Burger sell burgers, fries, and soft drink with the price vectors

(2, 1, 1) for A and (3, 1, 2) for B

Xerxes's shopping list is (3,1,0), and Yolande's shopping list is (1, 2, 1)

What will the bill come to for each combination of shopper and shop?

Example: work, in mechanics.

Work is defined as the dot product of the vectors for force and distance moved. A object of mass 3kg slides 1.414 
metres down a smooth 45-degree incline. How much work has gravity done on the object?


