Penny ate 10 chocolates, forming a triangle. 6 of those triangles fit inside the box and then one chocolate in the center.
10*6+1=61

Tom ate 20 chocolates, forming a parallelogram. 3 such parallelograms fit inside the box and then one chocolate in the center.
20*3*1=61

Matthew ate 24 chocolates, which were the outer row of chocolates inside the box. He saw that the next row consisted of 6 chocolates less, and the row after that consisted of 6 less, and the row after that consisted of 6 less.

Outside Row:	24
Fourth Row:	18
Third Row:	12
Second Row:	6
Inside Row:	1

24+18+12+6+1=61


We felt that Penny’s method was most effective (for us), so we tried solving for the quantity of chocolates of a hexagonal box, with a side length of 10 chocolates.

We tried coming of up with a formula to calculate the number of chocolates, using Penny’s method. So we went back and analyzed the equation 10*6+1=61 and soon realized those numbers represented this:
Number of chocolates per triangle * 6 + 1 = total number of chocolates

Then we tried solving for a formula for how to achieve the number of chocolates per triangle. Soon we realized that it consisted of rows, each one less than the one underneath:

1                O
2              OO
3             OOO
4            OOOO
5           OOOOO

We remembered having dealt with problems based on this principle, such as finding the sum of the numbers from 1 through 10. The formula was:
(½n) * (n-1)

Then we tested this formula to see if it applied for finding the number of chocolates per triangle:
(½n) * (n-1)
(½(5) * (5-1)
2.5 * 4
10

The formula did work. So then we were able to put the whole formula together, for the whole box of chocolates, based on Penny’s method. We had:
(½n) * (n-1) * 6 + 1
This then simplified to:
3n * (n-1) +1


Now we could solve the problem with a hexagon of side length 10 chocolates:
3n * (n-1) +1
3(10) * (10-1) +1
30 * 9 +1
270 + 1
271

A box of chocolates with side length 10 would have 271 chocolates inside.


When analyzing this formula, we realized, that, unfortunately, there is no size the chocolate box can that would allow the three children to divide the chocolates among themselves equally.
The number of chocolates would have to be divisible by 3.

We tested the formula with the numbers 2, 3 and 4 (so that we are testing three numbers, that if you divide them by three, one will divide evenly, one will result in an integer and a fraction of 1/3 and one will result in an integer and a fraction of 2/3):

3n * (n-1) +1
3(2) * (2-1) + 1
6 * 1 + 1
7				7/3=2 1/3

3n * (n-1) +1
3(3) * (3-1) +1
9 * 2 + 1
19				19/3=6 1/3


3n * (n-1) +1
3(4) * (4-1) +1
12 * 3 + 1
37				37/3=12 1/3
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