This is how many different permutations there are for all seven children getting ice cream.

We approached the problem using a basic structure:

	
	Number of flavours
	Combination of flavours

	Part 1
	3
	abc

	Part 2
	2
	ab

	
	2
	bc

	
	2
	ca

	Part 3
	1
	a

	
	1
	b

	
	1
	c




Part 1 must remain abc because it contains every other order.  Parts 2 and 3 both have six permutations each 

Part 2: ab,bc,ca; ab,ca,bc; bc,ab,ca; bc,ca,ab; ca,ab,bc; ca,bc,ab
and 
Part 3: a,b,c; a,c,b; b,c,a; b,a,c; c,b,a; c,a,b. 

This means that for each possible permutation of part 2, there are 6 permutations of part 3, so in total there are 6 x 6 permutations for the basic structure meaning 36 in total.

The issue with this is that there is another, more complex structure which obeys the rules:

	
	Number of flavours
	Combination of flavours

	Part 1
	3
	abc

	Part 2
	2
	ab

	
	2
	ca

	
	1
	a

	Part 3
	2
	bc

	
	1
	b

	
	1
	c



This works almost exactly as the previous structure except now the 5th choice is decided by part 2.

Part 2  has 6 combinations {ab,ca; ca,ab; ab,bc, bc, ab; ca,cb; cb,ca}
Part 3 has 2 combinations, the two different orders for the remaining single flavours of ice cream.

Therefore the total number of permutations for this structure is 
6 x 2 = 12

To get the total number of permutations across both structures we have: 
36 (the number of permutations for the basic structure) + 12 (the number of permutations for the complex structure) = 48

So 48 is our answer.
