Problem with a solution proposed by Arkady Alt , San Jose, California, USA
Infinite sum for sequence defined by polynomial recurrence.
Let p > 2 be positive integer and a > 1 be real number. Find

i a4 2ah” +3ah 4. +p—1

b

=0 1+a,,+an+ !
where a,.1 = ?(an +p—1),ne NU{0}andag =a > 1.
Solution.
First note that @, = %(aﬁ +p—1) = ap —1= %(aﬁ - 1).
Also note that
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Applying identity (1) we will prove using Math. Induction that
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1. Base of Math. Induction.
Letn = 0. Since ap = a then
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2. Step of Math Induction.
Assuming ; -8, =—1L _and using (1) we obtain L S =
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Letr:=a—-1. Thena = t+ 1, > 0 and using Math. Induction we will prove inequality
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7 " 12 we obtain:
1. Base of Math. Induction.
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2. For any n € N, noting that
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and assuming a, > 1 +t+
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then lim—L1—— = 0 and, therefore, limS, = —— —lim—1—— = 1
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