How many different paths are there from A to B?
As he is only travelling north or east each time, the number of paths is greatly restricted. 
A tree diagram may help you to understand the steps.
[image: ]At point A, he has two options; north or east. Then, at both of the subsequent points he has the same choice.
But, you cannot assume he has this choice each time.
He cannot move out of the rectangle in the picture, as he would be then unable to reach point B without travelling south or west. This would not be one of the shortest routes and hence would be a poor choice.
[image: ]
With this in mind, whenever he reaches an edge of the rectangle, he will have not two choices but one.
As the rectangle is 3X5, this occurs at each decision once after the 3rd decision, and twice after the 5th. 
As shown in the diagram, this means that by the time he makes his last decision, there are 218 different ways he could have gone.

If I know the coordinates of two points, can I quickly work out how far I will have to walk to get from one to the other?
If you have to walk from point (a,b) to point (A,B) the minimum distance you will have to walk will always be A-a + B-b. Where A>a, and B>b.  Or, the difference between the x coordinates, plus the difference between the y coordinates.
[image: ]In this case,
If we use the left edge of the grid as the y axis and the bottom edge as the x axis, then the point  A is (3,1) and the point B is (6,6).
6-3 + 6-1 = 8
This makes sense, as if you draw a rectangle with the points A and B as the opposite vertices, you can see that the sides are 3 and 5 units long. This is the minimum distance if you are unable to go diagonally.

Is there a quick way to find all the different paths from one point to another?
Is there a quick way to work out how many different paths there will be?


If I start at a point and only want to walk 6 blocks, how many possible places might I end up?
A good way to think about this is as a tree diagram.
At the starting point, you have 4 options of where to go.
Then at each subsequent point you have a choice of 3 paths (assuming you can’t double back on yourself)
So, the formula would be...
4x3^(n-1)       Where n=the number of blocks you walk
In this case, 
4x3^5= 972
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You may also like

. Exploring
" Diagonals

Move the corner of the
rectangle. Can you work out
what the purple number
represents?

Drawing Polygons

1 wonder which
polygons we can draw on
dotty paper...

Drawing Squares

Take a look at the video
showing squares drawn on
dotty grids...

Getting Round the City : i,

sStage: 3 and 4

This resource is part of "l Grids - Exploring Distance"

The grid below represents a city laid out in "blocks" with all the roads running north-
south, or east-west.

Imagine two friends live where the red and blue dots are on the grid.

The animation shows three paths that one friend could choose if he wanted to visit the

other. He likes to find the shortest routes possible, so he always travels north or east,
never south or west.

What interesting mathematical questions could you explore on a city grid like
this one?

Click below for some ideas.

Hide.
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