CaMSP Follow Up #4: May 22, 2010
Pattern recognition solved through simpler instances
Handshake Problem.  
20 people are in a room and each person shakes hands with each one of the others. How many handshakes take place? Clearly this is a large number so let's begin with a smaller number of people.  Fill in the following chart:

	Number of people
	Number of Handshakes

	2
	1

	3
	

	4
	

	5
	


Do you see a pattern in the table? Use that pattern to guess the answer for 9 people.

· Owen needs to choose 2 books from a list of 4. How many ways could he make his choice? The graph illustrates the problem. Each vertex represents a book and each edge (any line segment between vertices) represents a choice of 2 books. What if he chooses 2 books from a list of 6? How many ways can he choose 4 books from a list of 6?
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 Do the same problem for 5 and 6 books respectively—that is, find the number of choices of 2 books from a total of 5 and then a total of 6 books.
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We could calculate the numbers in the handshake problem as in the table below.

	Number of people
	Number of Handshakes

	2
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	3
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	4
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	5
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Do you see a justification for this pattern in terms of the graphs above? A gold star if you do.
Using this pattern, give your answer for 9. 
Using this pattern, also give your answer for 20.
Suppose we have a small lottery where the game is to choose two numbers from 1 to 20 – a so-called pick 2. What are your odds of choosing a winning pair? The answer of course, depends on the number of possible pairs and the fact that each pair is equally likely to be the winning pair.
The answer for 20 involves 1+2+...+19. This is a big number so let's just call it S. Note that S can also be written as 19+18+...+1. So consider the table:
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	S

	19
	18
	17
	16
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	S


Note the sum in each column is 20 and there are 19 numerical columns. The total of all numerical columns is 19 times 20 and that adds up to 2S. So 
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. We can use the same strategy to calculate that 1+2+...+(n-1) = 
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. This latter symbol is read as n choose 2 and stands for the number of ways to choose 2 objects from a total of n. It plays an important role in probabilistic problems as illustrated below. 
We considered a small lottery where the game is to choose two numbers from 1 to 20 - a so-called pick 2 and computed the odds of choosing a winning pair. What if the lottery is pick 2 numbers from 1 to 50? What are the odds in this instance? Real lotteries have games such as pick 6 from a list of 1 to 43 or so. This is obviously much more complex, but we could begin by picking 6 from 1-6 (with everyone a winner), then from 1-7, then from 1-8 and see if we can find a pattern. By the way, picking 6 from 8 seems awful until we realize that picking 6 is the same problem as picking 2 (not to include!) and we already know the answer. 
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