Domino Match

Dominoes usually come in sets where the ‘highest’ domino is either the ‘double 6’ or the ‘double 9’.

How many dominoes are there in each of these sets ?

Choosing either of these sets as your starting point, imagine picking out two dominoes completely at random. 

The Problem :

What is the probability that these two dominoes ‘match’ – ie the end of one matches at least one of the ends of the other ?

If we call a set of dominoes whose highest is a ‘double 6’ a ‘6-pack’, can you find the probability that any two dominoes taken from an ‘N-pack’ will match ?

Notes :

This is a straightforward ‘counting the ways’ problem, nice and ‘concrete’ if needed – much simplified by thinking in terms of tree diagrams. The second problem – for the ‘N-pack’ – is only really suitable for those students familiar with the 
[image: image1.wmf]n

C
[image: image2.wmf]r

 notation.

A 6-pack obviously has 7 + 6 + 5 … + 1 = 28 different dominoes 

( when laid out in rows starting with all the blanks, then all the remaining 1’s, then the rest of the  2’s etc )

Or use the Triangular number expression   (N + 1)(N + 2) / 2 = ( 7 x 8 ) / 2 = 28

Similarly, a 9-pack contains ( 10 x 11 ) / 2 = 55 dominoes.

Possible Solution to the Probability Problem :

The total number of domino pairs that can be picked from the  6-pack  is (28 x 27)/2 = 378
To find the relevant probability of these pairs matching, consider the case of those involving a ‘double’ separately from the case of their both being  ‘different’ dominoes  

There are 7 ‘doubles’ – each able to be matched by 6 other dominoes = 42 matches
There are 21 ‘differents’ – each able to be matched by 10 other ‘different’ dominoes 

To avoid counting these twice ( since a 5-3 matching a 3-2 is the same ‘matching pair’ as a 3-2 matching a 5-3 )

number of matching ‘different’ domino pairs
= (21 x 10) / 2 = 105 matches
This gives 42 + 105 = 147 possible matches, out of a total of 378 possible pairs

Giving a probability of the pairs matching = 
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For the 9-pack, the relevant numbers are :

Total number of pairs =  (55 x 54) / 2 = 1485

Number of matching pairs involving a double = 10 x 9 = 90

Number of matching pairs involving two ‘differents’ =  45 x 16 / 2 = 360

Hence, probability required = 
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For an N-pack :

Total number of pairs =  
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( Check the algebra – it’s a nice surprise that this simplifies so prettily ! )

Number of matching pairs involving a double = (N + 1)N

Number of matching pairs involving two ‘differents’

 =  ( (
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Hence, probability required = 
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This is a nice example of simplification, and the faith needed to persevere with long expressions sometimes !
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