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The Frog Problem !

Part 1

· You have 5 chairs

· The one in the middle is empty

· On one side you have two boys, the other two girls

· The aim is for the boys and girls to swap places in the least number of moves

· Boys can only move in one direction, girls only in the other

· You can slide 1 space in to an empty seat

· You can jump over  a person of the opposite sex (only one at a time)

AIM – Find a way to predict the number of moves it will take to exchange any equal number of boys and girls from one side to the other. The following table may help you to do so, but is not essential if you prefer another approach.

	No of chairs
	Number of boys and girls on each side
	Number of moves required

	3
	1
	

	5
	2
	

	7
	3
	

	9
	4
	

	11
	5
	

	13
	6
	

	
	10
	

	
	20
	

	
	100
	

	
	n
	


Write any general conclusions you have!

Part 2 - Jumps and Slides
There are two types of moves that are allowed – ‘Jumps’ and ‘Slides’. Go back over some of the initial scenarios and try to count the jumps and slides separately. Can you find a way of telling how many jumps and how many slides are required to exchange any equal number of boys and girls from one side to the other? What should happen if you add these together? Does it?

	No of chairs
	Number of boys and girls on each side
	Jumps
	Slides
	Number of moves required

	3
	1
	
	
	

	5
	2
	
	
	

	7
	3
	
	
	

	9
	4
	
	
	

	11
	5
	
	
	

	13
	6
	
	
	

	
	10
	
	
	

	
	20
	
	
	

	
	100
	
	
	

	
	n
	
	
	


Write any general conclusions you have here!

Part 3 – Unequal numbers
Now imagine that you don’t have to have the same number of people on each side, just one space in the middle. So you could say that you have ‘b’ boys and ‘g’ girls. Investigate how many moves will be required to swap the boys and girls with the same rule! HINT a really complete answer will be an algebraic expression in terms of ‘b’ and ‘g’.

Ideas you could try….

· Have 1 boy and 1 girl, then 1 boy and 2 girls, 1 boy and 3 girls and so on and see if you can generalize.

· Now do the same with 2 boys.

· Now 3 – see if you can see anything in the structure of your results.

OR

· Try different situations and focus on counting the jumps and slides

· See if they are dependent on the number of boys or girls that you start with

OR

· Focus on the total number of boys and girls

· Try 1 boy and 4 girls, then 2 boys and 3 girls and then 3 and 2, 4 &and 1 etc. So the total number of boys and girls is the same.

Think about an orderly way to keep your evidence and explain what you have done either in some kind of report or presentation!
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