Strings & Bags
IMP12
In his regular lecture at ICME11 in Mexico, Semenov (2008) proposed that the fundamental objects for study by young children ought to be strings and bags: sequences of objects (strings), and collections of objects (bags).
Strings
[image: ]
It is known that the picture was generated by a repeating pattern that appears at least twice.
Extend the pattern. What will be the shading on the nth square? Which square will have the nth occurrence of a white square?
Comment
No finite sequence uniquely determines a repeating pattern unless some other information is given. Show that there are sequences for which, if you are told only that the repeating pattern appears at least once, there is ambiguity. 
Show that knowing the repeating pattern appears at least twice is necessary and sufficient to guarantee uniqueness.
What happens in two dimensions, where rows and columns are all generated by repeating patterns?
What is it about strings that make them fundamental mathematical objects?
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Bag Constructions (A)
	Here there are three bags.  If you compare any two of them, there is exactly one colour for which the difference in the numbers of that colour in the two bags is exactly 1.
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Construct four bags such that for each pair, there is just one colour for which the total number of that colour in the two bags is 3.
For four bags, what is the least number of objects to meet the same constraint?
For four bags, what is the least number of colours to meet the same constraint?
Bag Constructions (B)
	Here there are 3 bags and 2 objects. The notation [0,1,2;2] means that there are 0, 1 and 2 objects in three bags respectively and 2 objects altogether.
Given a sequence like [2,4,5,5;6] or [1,1,3,3;6] how can you tell if there is a corresponding set of bags? In other words, what constraints are necessary on such sequences so as to represent a possible bag configuration. Can there be ambiguity?
In how many different ways can you put k objects in b bags?
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What is it about bags that make them fundamental mathematical objects?
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