Button-up Some More
I have a jacket which has four buttons.
Sometimes, I do the buttons up starting with the top button. Sometimes, I start somewhere else.  
How many different ways of buttoning it up can you find?

Ans: I can find 24 ways to button up the jacket.

Look back at the number of different ways you found for buttoning up three buttons and four buttons.
Can you predict the number of ways of buttoning up a coat with five buttons?
Six buttons ...?  

Ans: I found 6 ways to button up a coat with three buttons, and 24 ways to button a coat with 4 buttons.
I observed the number of ways to button a coat with 2 buttons, 3 buttons, or 4 buttons. I found a formula: if there are n buttons, there are n! (n factorial) ways to button up the coat.
The factorial of a number is that number multiplied by all the natural numbers before it.

So, I predict the number of ways to button up a coat with 5 buttons should be 5! = 120 ways.
For 6 buttons, the number of ways should be 6! = 720 ways.

I can also show the above formula (if there are n buttons, then there are  n! ways to button the coat) is true.
If there are n buttons, then I can choose one out of n buttons to button first, one out of n - 1 buttons to button second...
So, I can button the coat in n x n - 1 x ... x 1, which is n!, which is why I can button a coat with n buttons in n! ways.

My Video link of Button-up Some More solution:
https://youtu.be/wYVfqkgpruQ


