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For the pentagonal numbers, I observe the following rule:

P2 = 1 + 3 * 1 +1

P3 = 1 + (3 * 1 + 1) + (3 * 2 + 1)

P4 = 1 + (3 * 1 + 1) + (3 * 2 + 1) + (3 * 3 + 1)

I observe the general form for n:

Pn = 1 + (3 * 1 + 1) + (3 * 2 + 1) + (3 * 3 + 1) +…+ (3 * (n-1) + 1)


= n + 3 * (1 + 2 + 3 + … + (n-1)) =


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


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


= n * (2 + 3n – 3)/2 =

= n * (3n – 1)/2

So, the general form of the nth pentagonal number is n(3n-1)/2.

Now, I will prove that 3Pn = T3n-1.
The formula for the nth triangular number is Tn= n(n+1)/2.

3 * Pn = 3n * (3n-1) /2 = (3n – 1)(3n – 1 + 1)/2 = T3n-1
