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Find the largest product of some numbers whilst keeping the sum the same.
· It is always more profitable to use 2s and 3s rather than a number > 4. 

· E.g. 7 x 6 = 42 whereas 2 x 2 x 3 x 6 = 72.

· Take one number, y.

· y + y = 2y

· (y-1) + (y+1) = 2y

· But while y2 = y2
· (y-1)(y+1) ≠ y2
· (y-1)(y+1) = y2 – 1.
· This shows that to get the highest possible product from two numbers whilst keeping the same sum total then the two numbers must be the same.

· So in whole number situations 2s and 3s can be added to make any number and are the only numbers that should be used when trying to make the largest product.

· But in decimal situations the second point applies so that the numbers should always be the same, therefore 2.5s are most profitable for multiples of 5.

· Returning to the question, the greatest product is 2.54 = 39.0625.

· But in other sums for example with a number like 17 the easiest way to find the highest possible product is to round the number to the nearest 2.5, then divide by 2.5 to get a. Then divide the original number by a and then put that to the power of a and you have the highest product.
· For example, 

· 17 ≈ 17.5.

· 17.5 ÷ 2.5 = 7

· 17 ÷ 7 = 2.428571429

· 2.4285714297 = 498.3 (3 sig. fig.)

