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Problem:

The sequence {z,} is defined by x; = a, z3 = b and z,, = 2008z, — x,,_ for all
n > 2. Prove that there are positive integers a and b such that for all n > 1

1+ 2006z,2,41
is a perfect square.
Solution:

We prove prove that if a = 1 and b = 2008 then 1+ 2006x,,x,.1 is a perfect square.
Let us prove that for all n > 1

(1) 22+ a2 — 1= 20082, 1.

Proof by induction:
1. n=1:1"42008% — 1 = 2008 - 1 - 2008.

2. Suppose (1) is held for n = k : x% + x%H — 1 = 2008zx1 = ) - 20082411 =
Ty - (Tg + Thyo) = T} + TpTpio.

Then z7,, —1 = 23&ps0 = (2008241 — Tpp2)Tppo = 2008T 441240 — 27 5. Therefore,
T + Tipo — 1 = 200824412540 and (1) is held for n = k + 1.



Now we get 1+ 2006z,2,11 = 1 + 20082, 2,41 — 20,0011 = xi + 93721+1 —22,Tpy1 =
(Tpi1 — 1,)?%. Done.



