Input Output

A ‘number crunching’ machine takes two inputs, called Left and Right for convenience, and combines them in a certain way to produce an output, which we’ll call … Output.

The rules it uses can be changed, as we have done several times in the Problems below.

Can you find the rules it is using in each case? The first example is done for you to show you the idea…

 A.
B.







	Left
	Right
	Output

	4
	5
	20

	3
	7
	21

	6
	2
	12

	10.5
	4
	42

	Left
	Right
	Output

	4
	5
	23

	5
	7
	38

	6
	4
	27

	10
	7
	73




O = L x R

C.
D.


	Left
	Right
	Output

	4
	8
	28

	5
	3
	10

	9
	7
	54

	15
	5
	60

	Left
	Right
	Output

	13
	8
	5

	12
	9
	3

	4
	6
	-2

	5
	5
	0


E.





F.

	Left
	Right
	Output

	3
	1
	5

	6
	6
	18

	1
	10
	21

	10
	7
	24

	Left
	Right
	Output

	3
	1
	5

	6
	14
	21

	10
	8
	19

	15
	7
	23


G.





H.

	Left
	Right
	Output

	3
	1
	5

	5
	3
	7

	10
	1
	19

	15
	7
	23

	Left
	Right
	Output

	3
	3
	15

	2
	4
	16

	3
	4
	18

	10
	2
	26


J.





K.

	Left
	Right
	Output

	4
	5
	6

	5
	6
	12

	5
	11
	27

	17
	12
	150

	11
	9
	63


	Left
	Right
	Output

	12
	4
	140

	10
	4
	96

	5
	1
	24

	1
	1
	0


Solutions:

B. O = L x R + 3



Major clues are in the first row in comparison to A, and in the final row, where an input of 10 often gives a clue as to what’s going on.

C. O = L x (R – 1)

All students should recognise some ‘key’ multiplication facts – like 4 x 7 = 28!

D. O = L – R

Introducing negative numbers is an easy extension here…

E. O = L + R + 1

F. O = L + 2R

The (1, 10) line is the key clue here. Another clue could be ‘try adding L and R, and see what else you need…’

G. O = 2L – R

The first 3 rows are very puzzling – no formula quite seems to fit…

The (10, 1) line is the key clue, giving a strong hint that a 2L term is needed.

Incidentally, the top and bottom rows are the same as in E …!

H. O = 2L + 3R

Look at the difference between the (2, 4) and the (3, 4) results to see what the multiplier for L is, and repeat for (3, 3) and (3, 4) to find the R multiplier…

J. O = L x L – R

Knowing that 52 = 25, and 102 = 100 is useful. You could use this to practise Squares.

K. O = (L –2) x ( R – 2)

The fairly large Outputs lower down the table suggest a multiplicative form, rather than an additive one, and the 150 result looks like 15 x 10, doesn’t it?

