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1. Prove that, for every nonnegative integer n, the quantity

n16 − n14 − n4 + n2

is divisible by 78.

2. Solve the following recurrence:

T0 = 1 ,
Tn = −nTn−1 + 3 · n · n! for n > 0 .

Hint: consider the general solution to the recurrence:

U0 = α ,
Un = Un−1 + (−1)n · (βn+ γ) for n > 0 .

3. For n ≥ 0, evaluate

Sn =
∑

0≤k<n

k(k − 1)Hk .


