M, M and M
There are several sets of five positive whole numbers with the following properties:
· Mean = 4
· Median = 3
· Mode = 3
Can you find all the different sets of five positive whole numbers that satisfy these conditions?

Ans: These are all the sets and how I found them:
Sets:
1. (3, 3, 3, 3, 8)
2. (1, 3, 3, 3, 10)
3. (2, 3, 3, 3, 9)
4. (3, 3, 3, 4, 7)
5. (3, 3, 3, 5, 6)
6. (1, 2, 3, 3, 11)
7. (1, 3, 3, 4, 9)
8. (1, 3, 3, 5, 8)
9. (2, 3, 3, 4, 8)
10. (1, 3, 3, 6, 7)
11. (2, 3, 3, 5, 7)

Method:
First, I looked at clues in the problem. I figured that 3 is one of the numbers, specifically the middle one, 3 is the most repeating number, and the sum of all the numbers divided by 5 = 4, as 4 is the median. The last statement is interesting, because that makes the sum of all numbers to be 20.
Now, if we set a value for the number of times 3 is getting repeated, and create an equation 3x + y + … = 20 where x is the number of times 3 is coming in the set, we can try and find all possible combinations by calculating the number of ways some natural numbers add up to 20 – 3x. Over here, we can check 20 – 3x, and find all combinations for the remaining numbers. 
For example, if x = 4, then 20 – 3x = 8. There is only one remaining number to complete the set of 5, so, the last number in the set is 8. The set made is (3, 3, 3, 3, 8). This set follows all conditions – Mean = 4, Median = 3, and Mode = 3.
In a similar manner, by substituting all possible values of x, we can find all possible combinations as follows: 
1) x = 5:
If x = 5, 20 – 3x = 5. But there is no space for the remaining 5. So, there is no solution for x = 5.
2) x = 4:
If x = 4, 20 – 3x = 8. There is one space for the remaining 8, so the last number is 8. There is 1 solution for x = 4.
3) x = 3:
If x = 3, 20 – 3x = 11. These are the possible ways to get 11 as the sum of 2 numbers:
10 + 1
9 + 2
8 + 3
7 + 4
6 + 5
The remaining cases will not be counted because these will be repeated cases from the first five cases.
Sets formed by x = 3 and these five cases are:
(1, 3, 3, 3, 10)
(2, 3, 3, 3, 9)
(3, 3, 3, 3, 8)
(3, 3, 3, 4, 7)
(3, 3, 3, 5, 6)

The third set will not be counted because it is a repeat case from x = 4. Otherwise, there are 4 solutions for x = 4.
4) x = 2
If x = 2, 20 – 3x = 14. These are the possible ways to get 14 as the sum of 3 numbers:
1+1+12
1+2+11
1+3+10
2+2+10
2+3+9
1+4+9
1+5+8
2+4+8
3+3+8
1+6+7
2+5+7
3+4+7
2+6+6
3+5+6
4+4+6
4+5+5
Sets formed by x = 2 and these 16 cases are: 
(1, 1, 3, 3, 12)
(1, 2, 3, 3, 11)
(1, 3, 3, 3, 10)
(2, 2, 3, 3, 10)
(2, 3, 3, 3, 9)
(1, 3, 3, 4, 9)
(1, 3, 3, 5, 8)
(2, 3, 3, 4, 8)
(3, 3, 3, 3, 8)
(1, 3, 3, 6, 7)
(2, 3, 3, 5, 7)
(3, 3, 3, 4, 7)
(2, 3, 3, 6, 6)
(3, 3, 3, 5, 6)
(3, 3, 4, 4, 6)
(3, 3, 4, 5, 5)

Set 1 cannot be included because 1 is coming just as many times as 3, so 3 is not the mode.
Set 3 cannot be included because it is a repeat of x = 3.
Set 4 cannot be included because 2 is coming just as many times as 3, so 3 is not the mode.
Set 5 cannot be included because it is a repeat of x = 3.
Set 9 cannot be included because it is a repeat of x = 4.
Set 12 cannot be included because it is a repeat of x = 3.
Set 13 cannot be included because 6 is coming just as many times as 3, so 3 is not the mode.
Set 14 cannot be included because it is a repeat of x = 3.
Set 15 cannot be included because 3 is not the median.
Set 16 cannot be included because 3 is not the median.

Otherwise, there are 6 solutions.
5) x = 1
If x = 1, 3 cannot be the mode, because 3 comes just once, and any number coming once cannot be the mode. So, there is no solution for x = 1. 
In total, there are 1 + 4 + 6 = 11 solutions.

Can you explain how you know you've found them all?
Ans: I know that there should not be any more possibilities because this counting method is correct for x = 2, 3, 4, and there is no possible solution for x = 1, 5, and x > 5, because there will too less/many 3s.

My Video Link for M, M and M problem:
https://youtu.be/DmzYBaOOa3s



