All integers can be expressed as:
3n, 3n+1 or 3n+2  (n is an integer)
Given that every integer can give a remainder of 0, 1 or 2 when divided by 3.

The combinations of three numbers that add to make a multiple of 3 are:
1. 3(3n)    [3n, 3n, 3n]
2. 3(3n+1)    [3n+1, 3n+1, 3n+1]
3. 3(3n+2)    [3n+2, 3n+2, 3n+2]
4. 3n+(3n+1)+(3n+2)=3(3n+1)    [3n, 3n+1, 3n+2]

a) If there are three or more multiples of 3 within the 5 given numbers, we can add those to make a multiple of 3. (Combination 1)

b) If there are one or two multiples of 3, other three numbers must be either 3n+1 or 3n+2. If the remaining numbers include:
i. Three or more 3n+1 s
We can add these three to get a multiple of 3. (Combination 2)
ii. Three or more 3n+1 s
Similarly, we can add these to get a multiple of 3. (Combination 3)
iii. Otherwise
We can pick one each from groups of 3n, 3n+1, 3n+2 and add together. (Combination 4)

c) If there is no multiple of 3, the five numbers can be written as either 3n+1 or 3n+2.
For any combination of five numbers, three or more must be in the form of 3n+1 or 3n+2.
Adding numbers in the same group would give a multiple of 3. (Combination 2 and 3)

∴For every combination of five numbers, there are three numbers that add to give a multiple of 3.
