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Abstract

In this paper using the arithmetic function J, (W) we prove that there exist infinitely
many integers N such that each of consecutive integers n,n+1,---,n+14 s
exactly K prime factors.
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We have proved that there exist infinitely many integers N such that each of
n,n+1 n+2 isproduct of K distinct primes [1]. In this paper using the arithmetic
function J, (W) we prove that there exist infinitely many integers N such that each
of consecutive integers n,n+1,---,n+14 is exactly K prime factors.

Theorem 1 There exist infinitely many integers N such that each of consecutive
integers N,Nn+1,---,n+14 is exactly five prime factors.

Proof. The first number is

m, = 488995430567765317569

and for each of the fifteen integers m, +i,i =01,2,--- 14 as can be seen from the
factorizations [2]:
m, =3x3x3x18110941872880196947
m, =m, +1=2>5%11x4445413005161502887
m, =m, +2 = 691719973 xX130843x27051617
m, =m, + 3 = 2X2 xX3x40749619213980443131
ms =my +4 =13xX17 X283 x7818547728247211
m, =m, +5 = 2%7 X7 x4989749291507809363
m, =m, +6 =3>5>5x6519939074236870901
m, = m, +7 = 2X2x2x61124428820970664697
m, = m, +8=149x28229 4622647 25149671
m, =m, +9 = 2x3x3X27166412809320295421
my; =m, +10 = 312963 x34871X152667661633
m, =m, +11=2x2>5x24449771528388265879
m,; =m, +12 = 3x7x11x2116863335791191851
m,, =m, =13 = 2x37 922213309 x7165420727
m,, =m, +14 =19x29>60607 14643011879719

I
Suppose that m = O m . We define the prime equations

i=1

Pi:mx+l 1
mi

where 1 =1, 2, ---,15.



We have the arithmetic function [3-14]
J,w)=Q (P-16-c(P)* 0, 2
3EP

where c(P)=-15 if P=35711; c(P)=-14 if Plm, but P 3

5711; c¢(P)=0 otherwise, w=() P.

2£P
Since J,(W)® ¥ as W ® ¥, there exist infinitely many integers X such that
P.P,,---, Py are al primes.
We have the asymptotic formula of the number of integers X £ N [3-14]

_Jw)w®® N
f°w) log*®® N’

P16(N,2)

where f(w) =0 (P-1).

2£P

From (1) we have n=mP, =mx+m, n+1=mPE +1=mx+m +1=mx

&em 0
+m, :ng—x+1i:mzP o NHMA=mx+m +14=mx+m,
m, 4] °

&em 0
= mlngX"']-g: m;Ps.

If P,P,,---,P; ae al primes, then each of consecutive integers n,n+1,---,
n+14 is exactly five prime factors.

Theorem 2 There exist infinitely many integers N such that each of consecutive

integers n,n+1,---,n+14 isexactly k prime factors.

Proof. From theorem 1 we have that each of consecutive integers m,,m, =m, +1,
-,mg =m +14 isexactly k-1 prime factors.

3
Supposethat m = O m . We define the prime equations
i=1

m
= —Xx+1, 4

where i =12---.15. m



We have the arithmetic function [3-14]

J,w) =0 (P-16-c(P)* 0 5

EP

where c(P)=-15 is P=35711; c(P)=-14 if Plm, buit P! 3

5711; c(P)=0 otherwise..

Since J,(W)® ¥ as w ® ¥, there exist infinitely many integers X such that
P.P,, -, P areal primes.
We have the asymptotic formula of the number of integers X £ N [3-14]

_J(ww®® N
f 16(W) |0g16 N ’

P16(N,2)

From (4) we have n=mP, =mx+m, n+l1=mPE +1=mx+m +1=mx
+m, = aemx+19_ P. n+14 =mx+m +14 = mx+
mz_ngm_z B_mz 207 - m, - M5

&em 0
= mlng X+1g: mPs

If P,P,,---,P; are al primes, then each of consecutive integers n,n +1,---,
n+14 is exactly K prime factors.
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