Proposed solution of problem 3387 — deadline 05-01-09

Dear Editor of Crux Mathematicorum with Mathematical Myhem, I would like to submit
the following solution of problem 3387 (deadline 05-01-09)

Let k > 1 > 0 be fixed integers. Find

lim 27 (c(g; + R (g4 l)cmz))

Xr— 00

where ( is the Riemann Zeta function

Answer: 27k — 271

Proof ((n)=1+2""+3"+ Z k™" and
k=4

1 tooq > teo g 1
(n—1)4n- 4 Yt = 5y (n—1)3"

hence Y 72 , k™" =0(37") and ¢(n) =1+ 27" + O(3™"). Moreover

()™ =exp((1+27"+ 03 ™) - In(1+27"+0(3™)) =
—exp((14+277+0(3™) - (27" + 0(3™")) =exp(2™" + 0(37™")) =
=1+27"+0(37™")

Finally we have
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