The partition factorial constant
and asymptotics of the sequence A058694

(Vaclav Kotesovec, published Jun 26 2015)

The sequence A058694 is a partial product p(1) = ... * p(n) of partition numbers A000041.
Main result:
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A proposed name for C is "partition factorial constant”
C = A259314 = 0.91101673133224995186154746959468345278073860978008093028132149022759149124 ...
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( is the Hurwitz Zeta Function (in Maple notation Zeta(0,z,v), in Mathematica Zeta[z,v], equivalently HurwitzZeta[z,v] ).

Proof:
The asymptotics of partition function by Hardy and Ramanujan is well known [see 2], [3],
o (v {5)
T T
but we need more precise asymptotics [see 4, page 90]
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We will now analyze three products
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For j > 3 we have

For example
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Together, with a numerical computation of the constant C we obtain the final result.
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Numerically, the iteration cycle:
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Do[Print[Product[N[PartitionsP[k]/ ) 100] Lk, 1, n}]], {n, 1000, 50000, 1000}]

.9110167313322459526275306111304238284514104678400646686246815870467227055667326255557084446135708
.911016731332245595186154750861493756852674%90557322013111435245825454552150786073%8808571916274736
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[=]

.91101673133224559518615474655546834527808659710379881777571756068353633766767618643154461147328393
.911016731332245951861547469594683452780738632623376829478302558725040258365078277877655498736522
-91101673133224559518615474655594683452780738605788062536021536411765540527558185370412505731001405
.911016731332245551861547469594683452780738605780085768275470768812555406501428027%07057120200450
.911016731332249951861547469594683452780738609780080534881436579511670544827355035479888752619394

(=T = T = R = T = I =

.9110167313322455951861547465594683452780738605780080530287697782513125218100814295041587415458824

After more iterations we get more decimal places
C = A259314 = 0.91101673133224995186154746959468345278073860978008093028132149022759149124 ...


http://oeis.org/A259314

Numerical verification (the asymptotics ratio):

A058694 = ParallelTable[Product[PartitionsP[k], {k, 1, n}], {n, 1, 10000}];
c=0.911016731332249951861547469594683452780738609780080930281321490227591491240455575116502537070275392104475;
Show[
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Plot[1l, {n, 1, Length[AD058694]}, PlotStyle - Red], PlotRange » {0.99, 1}, AxesOrigin - {0, 0.99}]

1.000

The family of factorial constants:
A062073 Fibonacci factorial constant
A218490 Lucas factorial constant
A253924 Padovan factorial constant
A256831 Pell factorial constant
A259314 partition factorial constant
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