(1)Making a Difference  
Using the numbers: 2, 5, 7 and 8, I needed to make as many positive differences by taking a way a 2-digit number from another 2-digit number.
With 2 in the top left, the combinations are:
	No. on top.
	Combination 1 on bottom
	Answer
	Combination 2 on bottom
	Answer
	Positive answers.

	25
	78
	-53
	87
	-62
	0

	27
	58
	-31
	85
	-58
	0

	28
	57
	-29
	75
	-47
	0



Therefore, with 2 in the top left corner we get 0 positive answers because if we put 2 in the top left corner we know, no matter what number proceeds it, we will not be able to generate a positive answer. This is due to the fact that 2 is the smallest digit in this set.

With 5 in the top left the combinations are: 
	No. on top.
	Combination 1 on bottom
	Answer
	Combination 2 on bottom
	Answer
	Positive answers.

	52
	78
	-26
	87
	-35
	0

	57
	28
	29
	82
	-25
	1

	58
	27
	31
	72
	-14
	1



Therefore, with 5 in the top left corner, we get 2 positive answers because with 5 in the top corner only if the 2 is in the bottom tens column will the answer be positive. This happens twice, leaving 2 positive answers.
With 7 in the top left the combinations are:
	No. on top.
	Combination 1 on bottom
	Answer
	Combination 2 on bottom
	Answer
	Positive answers.

	72
	58
	14
	85
	-13
	1

	75
	28
	47
	82
	-7
	1

	78
	25
	53
	52
	26
	2



Therefore, with 7 in the top left corner, we get 4 positive answers because only when the 8 occurs in the tens column at the bottom is the answer negative. This occurs twice, leaving 4 positive answers.
With 8 in the top left the combinations are:
	No. on top.
	Combination 1 on bottom
	Answer
	Combination 2 on bottom
	Answer
	Positive answers.

	82
	57
	25
	75
	7
	2

	85
	27
	58
	72
	13
	2

	87
	25
	62
	52
	35
	2



Therefore, with 8 in the top left corner, we get 6 positive answers because 8 in the tens column is 80 and 80 is bigger than any other number put in the tens column at the bottom, from this set of numbers.
When you count up all the positive solutions (0+2+4+6), you get 12 of them. So you can make 12 positive answers: 7, 13, 14, 25, 26, 29, 31, 35, 47, 53, 58, and 62.

The 2 follow up questions were this:
Can you work out which 4 digits you need to start with to be able to generate all the possible answers: 7, 9, 11, 13, 18, 22, 29 and 31?
Can you show that, if we’re only allowed to use consecutive digits (e.g. 5, 6, 7 and 8), 31 is the largest possible answer and 7 is the smallest.
Using the second question, I knew that the 4 digits for question 1 had to be consecutive. So I tried 5, 6, 7 and 8.
Using what I worked out, I realised that when each number was in the top left corner: 5 would make 0 positive answers; 6 would make 2 positive answers; 7 would make 4 positive answers; and 8 would make 6 positive answers. This again made 12 answers but this question only had 8 different answers. I carried on with the question anyway.
With 5 in the top left I got:
	No. on top.
	Combination 1 on bottom
	Answer
	Combination 2 on bottom
	Answer
	Positive answers.

	56
	78
	-22
	87
	-31
	0

	57
	68
	-11
	86
	-29
	0

	58
	67
	-9
	76
	-18
	0



With 6 in the top left I got:
	No. on top.
	Combination 1 on bottom
	Answer
	Combination 2 on bottom
	Answer
	Positive answers.

	65
	78
	-13
	87
	-22
	0

	67
	58
	9
	85
	-18
	1

	68
	57
	11
	75
	-17
	1



With 7 in the top left I got:
	No. on top.
	Combination 1 on bottom
	Answer
	Combination 2 on bottom
	Answer
	Positive answers.

	75
	68
	7
	86
	-11
	1

	76
	58
	18
	85
	-9
	1

	78
	56
	22
	65
	13
	2



With 8 in the top left I got:
	No. on top.
	Combination 1 on bottom
	Answer
	Combination 2 on bottom
	Answer
	Positive answers.

	85
	67
	18
	76
	9
	2

	86
	75
	11
	57
	29
	2

	87
	56
	31
	65
	22
	2



I found 4 positive answers occurred twice. These were all the positive answers I got: 9, 11, 7, 18, 22, 13, 18, 9, 11, 29, 31 and 22
9, 11, 18 and 22 occurred twice.
When put in ascending order they look like this: 7, 9 (x2), 11 (x2), 13, 18 (x2), 22(x2), 29 and 31. There are 8 different numbers and they’re the same from the question. Therefore the answers are: 5, 6, 7 and 8.
The biggest difference, when consecutive numbers are used, will always be when you use the 2 larger digits on top (e.g. 8/7) and the smallest 2 digits on the bottom (e.g. 5/6). 87-56=31. 
For consecutive numbers where a>b>c>d:
 a = b+1
b = c+1
c = d+1
∴ab – dc = 31.
For the smallest gap it is bd – ca because a must be at the bottom because it is the biggest and you want to be taking away big numbers. It can’t go in the bottom tens column because then the answer would be negative. b, the second biggest, can’t accompany a because then it would also be a negative. c is the next biggest. This works out as positive.
As d<a, then a 10 must be carried ∴the sum in the units column becomes: d+10-a. 
We know that a= (d+3) for consecutive numbers
∴ d+10- (d+3)
= d+10 –d-3
= 7.
and b=c+1, but a ten was carried, so we are left with: 
b-1=c
b-1-c = 0, so the left hand ‘tens’ column gives zero, and the lowest solution is 7.

