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Abstract: The prime partition of Nn!, On the Goldbach prime partition, and the algebraic

sum of elements of prime.
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We define: Each representation of k as a algebraic sum of elements of prime is called a
prime partition of K. The notation N! (read “n factoria™) is defined for positive integers and
denotes the product of the positiveintegersform1to n.Whenn>1, n!iseven.

Theorem 1: Let n =3ispositiveintegers, and m < n?;

If n!'—m isprime,then M isprimeor M=1;
Proof : If n!—1lisprime, then m=1;

Letprime p<n,then m<n’p «/ﬁ<n.

and supposethat m isprime then p|m, and pj(n!— m),
because Nn!— m isprime, acontradiction arises.

Thus, M must be prime.

Theorem 2: Let n =3ispositiveintegers, and m < n?;

If n!—m isprime,then n!'=(n!—m)+ m is Goldbach prime partition.

Proof : By me[l, nz] and Theorem 1, we obtain Theorem 2.

Theorem 3: Let N =3ispositiveintegers, and m < n?;

If n!+m isprime,then n!=(n!4+m)—m isaprime partition.
Proof : ditto.
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Validate [Mathematica]:

{a=10; a; "Goldbach Partition"}
Tablg[If[PrimeQ[al-n]==True,Print[{al,"=",n,"+",al-n}]] { n,3,8"2,2}];
{"Two Prime Sum'"}

Tablg[If[PrimeQ[al +n]==True,Print[{a!,"=", al+n,"-", n}]]{n,3,a"2,2};
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[ Mathematica %iF 72/ ]
{a=10; a; "Goldbach Partition"}
Tablg[If[PrimeQ[al-n]==True,Print[{al,"=",n,"+",al-n}]] { n,3,8"2,2}];
{"Two Prime Sum'"}
Tablg[If[PrimeQ[al +n]==True,Print[{a!,"=", a+n,"-", n}]]{n,3,a"2,2}];
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