PC Plod, Plod, Plod

The Problem:

A policeman has to patrol a certain number of streets, arranged in a  4 by 4 block.
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He tends to walk from one corner of this block (A) to the opposite corner (B), but tries to take a different route each time. In this way, he hopes to deter would-be criminals and also gives himself something intellectual to do, to pass the oh-so-long night hours…

He does like to take an ‘efficient’ route, as short as possible, but still finds he has lots of choice…

How many such routes are there from A to B ?

What would be the answer if the block measured 10 by 10 ?

How long might it take him to try all these routes ?

The Solutions:

There are 70 different routes altogether.
An ‘efficient’ route always travels in an ‘easterly’ or ‘northern’ direction.

There are therefore 8 street lengths to travel, of which 4 are ‘N’s and 4 ‘E’s.

The problem is therefore to find how many ways there are to place 4 ‘N’s within a sequence of 8 ‘slots’.

There are, of course, 
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 to do this.

One approach to the problem is to begin from A and to label the adjacent street junctions with the number of ways to get that far from A.

Students may well notice soon that each label is the sum of the labels to the left and below it. 
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For example, the only way to get to R is from P and Q, so the total number of ways to get to R is the sum of the number of ways that got him as far as P or Q.

Once you realise that each of the exterior junctions will be labelled with a ‘1’, the rest follow, in a Pascal’s triangle array, albeit on the diagonal…
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The symmetry is pleasing.

The street junctions along the ‘leading’ diagonal, from A to B, have labels of the form


[image: image3.wmf]2n

n

C

 , where n is the number of blocks travelled east (or north).

If the policeman had a 10 by 10 block of streets to patrol, he would have a daunting 
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to do it. 

Assuming about a minute to walk along each street section, each complete route would take him 20 minutes, and it would be about 30 years before he had to retrace a route… !!
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