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ABSTRACT: In [1] we define SMARANDACHE FACTOR

PARTITION FUNCTION (SFP), as follows:

Let o1, az, oz, ... a, be a set of r natural numbers
and pi, p2, P3,- - -pr be arbitrarily chosen distinct primes then
F(ay, a2, a3, . . . o, ) called the Smarandache Factor Partition of
(1,02, az, ... ar)is defined as thé number of Ways in which the
number

al a2 a3 ar
N = Pi P2 P3z ... Pr could be expressed as the

product of its’ divisors. For simplicity , we denote F(aq, a2, a3, . .

.ar ) = F (N) ,where

[o X} a2 a3 [0 43 [0 3

N = P1 P2 P3 ... Pr ...pnn

and p;is the r'" prime. p; =2, p, =3 etc.

In this note another result pertaining to SFPs has been derived.
DISCUSSION:

Let

o B (o &) a3 oy

N = pP1 P2 P33 ... Pr

(1) L(N) = length of that factor partition of N which contains the
maximum number of terms. In this case we have

280



L(N) = 2 a

) ALny = A set of L(N) distinct primes.
(3) BIN)={p:p| N, pisaprime.}

BIN)={p1.p2,...p}
(4) Y[ N, Ayny] = {x]d(x)=Nand B(x) ¢ ANy }, where d(x) is the
number of divisors of x.
To derive an expression for the order of the set W[ N, A (n)] defined
above.

There are F’(N) factor partitions of N. Let Fy be one of them.

Fi ----- > N= sy Xsa2X s3X...Xs¢
if
Sq -1 S» -1 S3 -1 St.-1 ) o) o)
6 = P1 P2 Ps .. .Pt Pt+1 Pt+2 . . . PLvy

where pt € Ay, then 8 e Y[ N, A ny] for

dB®) = sy XspX s3X.. . XsX1X1X1... =N

Thus each factor partition of N generates a few elements of ¥ .

Let E(F1) denote the number of elements generated by F;

Fi ----- - N= sy Xsz2X s3X.. .Xsy

multiplying the right member with unity as many times as required to make

the number of terms in the product equal to L(N) .

Z

L(N)
N = [T sk
k=1
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where Syyq = Sy42 = St+3 T . . .= SNy T 1

Let x; s’s are equal

X, s's are equal

Xm S's are equal

such that x1 + x2+ x3 + ...+ xn = L(N). Where any x; can be unity also.

Then we get

E(F1) = {LNDH 7/ {(x)H x2)1( x3)! ... (xm)!}
summing over all the factor partitions we get

F’(N)
O(Y[ N,AL(N)]) = X E(Fx) -----e----- (7.1)
k=1

Example:

E(Fy) = 31/7{(21)(11)} =3

I}
—

| > N=12 =6 X2X1, x4 Xz =1, x3=1

E(F2) = 31 /{(11) (1hH(11)} =6

Fy oome- S>N=12 =4X3X1,x=1, x2=1, x3=1

E(F3) = 3! /7{(11) (1)(1)} =6

Fgq----- > N=12 =3 X2X2, x1=1, X2=2

E(Fs) = 31/7{(21)(11)} = 3 282



F'(N)
OMW[N, Auwl)= 2 E(F)=3+6+6+3=18
k=1 ’

To verify we have
YN, Auw] = {27, 3" 5" 25X 3, 2°X3,3°X2,3°X5 5°X2.
5°X3,2°X3%, 2°X5% 33x 22 3¥x52 5°x22 5%x3% 22 X3X5

32 X2X5,5% X2X3,)
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