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Notations

Traditional name

Prime counting function

Traditional notation

7(X)

Mathematica StandardForm notation

Pri mePi [Xx]

Primary definition

13.04.02.0001.01
[X]
7(X) = Ze(x— prime(k)) /; xe R Ax = 0
k=1

For real x, the prime counting function n(x) is the number of primes less than or equal to x.
13.04.02.0002.01

axX)=0/;x<2

Examples. The primesunder 25 are 2, 3, 5, 7, 11, 13, 17, 19 and 23, so m(3) == 2, m(10) == 4, m(25) == 9.

Specific values

Specialized values
13.04.03.0001.01
aX)==0/;x<2
Values at fixed points

13.04.03.0002.01
(1) =0

13.04.03.0003.01
n(2)=1

13.04.03.0004.01
n(3) ==
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13.04.03.0005.01
n(4) =2

13.04.03.0006.01
n(5) =3

13.04.03.0007.01
7(6)==3

13.04.03.0008.01
n(7) =4

13.04.03.0009.01
n(8) =4

13.04.03.0010.01
(9 =4

13.04.03.0011.01
n(10) =4

13.04.03.0012.01
m(11)=5

13.04.03.0013.01
m(12) =5

13.04.03.0014.01
n(13) =6

13.04.03.0015.01
n(14) = 6

13.04.03.0016.01
n(15) == 6

13.04.03.0017.01
7(16) =6

13.04.03.0018.01
n(17) =7

13.04.03.0019.01
n(18) =7

13.04.03.0020.01
n(19) =8

13.04.03.0021.01
n(20)=8

13.04.03.0022.01
n(21) =8

13.04.03.0023.01
m(22)==8

13.04.03.0024.01
m(23) ==
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13.04.03.0025.01
m(24)==9

13.04.03.0026.01
m(25) =9

13.04.03.0027.01
m(26) =9

13.04.03.0028.01
7(27) =9

13.04.03.0029.01
n(28) =9

13.04.03.0030.01
m(29) =10

13.04.03.0031.01
m(30) == 10

13.04.03.0032.01
m(31) =11

13.04.03.0033.01
m(32) =11

13.04.03.0034.01
n(33) =11

13.04.03.0035.01
n(34) =11

13.04.03.0036.01
n(35) =11

13.04.03.0037.01
m(36) =11

13.04.03.0038.01
m(37) =12

13.04.03.0039.01
m(38) =12

13.04.03.0040.01
n(39) =12

13.04.03.0041.01
7(40) = 12

13.04.03.0042.01
n(41) =13

13.04.03.0043.01
n(42) =13

13.04.03.0044.01
n(43) = 14
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13.04.03.0045.01
n(44) = 14

13.04.03.0046.01
(45) = 14

13.04.03.0047.01
(46) = 14

13.04.03.0048.01
n(47) =15

13.04.03.0049.01
n(48) =15

13.04.03.0050.01
n(49) =15

13.04.03.0051.01
m(50) == 15

13.04.03.0052.01
7(100) == 25

13.04.03.0053.01
(1000) = 168

13.04.03.0056.01
7(10000) == 1229

13.04.03.0054.01
7(1000000) == 78498

13.04.03.0055.01
(1000000 000) = 50847534

13.04.03.0057.01
n(-=100) =0

General characteristics

Domain and analyticity

n(X) isanonanaytical function which is defined over the realsR.

13.04.04.0001.01
X—na(X)::R—2Z

Symmetries and periodicities
Symmetry
No symmetry
Periodicity

No periodicity
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Series representations

Other series representations

13.04.06.0001.01
n k—D!'+1
a(n) = Z{cosz(n«—k)))J -1/;neN*
k=1

13.04.06.0002.01

sin( 2
ﬂ(n)::g%/;neki

13.04.06.0003.01

Nk=-D!'+1 | k-1!
m(n) == . —l " JJ/;neN

13.04.06.0004.01
n k-2)!
an ==Z (k=2)! -k ”

J]—l/;n—SeN+

13.04.06.0005.01

n(n)::Z — | /ineN

13.04.06.0013.01

7(X) = i 1+ 2-34(1-[F)

j=2 ]

13.04.06.0006.01

n
m(n) == 26 27i (n-1)! /ineN
n=2 ¢ " -1,
_ent

e M1

13.04.06.0007.01
1
m(X) = Zég(k),ng(k),l /; factorstk) = {{py, M}, (P2, Mol ... {Pggor Ngo}} A Py €P Ay €N

k=1

13.04.06.0008.01

n
n(X) == Zl /; prime(n) < x < prime(n + 1)

i=1

13.04.06.0009.01
x|
7= ) 00X~ P /i PP AXER AX=0
k=1
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13.04.06.0010.01

&1 ok
00 = {_J
it

13.04.06.0011.01
llogaf [
== > uk) ) u(mam

k=1 n=2

|
J —l_lpk/\pke[P/\nkeN*/\Q(n) = >y
k=1

13.04.06.0012.01

o @ puk)li(x*) = log¥x)
::R R ,R == =
79 (X)+pk:§_m RO = ) —— = ) +1\ & =0

Integral representations

On the real axis

Of thedirect function

13.04.07.0001.01

1 27 n m-1m-1
=n- — t jk— dt-1/, N*
a(n)==n 2;1].? n;lcos{ I—[l_[(j m)]] /ine

k=1 j=1

Identities

Functional identities

13.04.17.0001.01

0=y u(d l J VX)-1/;n= ]_[pk/\pkeﬂ’/\pk<‘/_

dj|n

Integration

Definite integration

For thedirect function itself

13.04.21.0001.01

o 7(t) log((s))
f dt = /i Re(s) > 1
2 t(tS-1) s

Representations through equivalent functions

With related functions

13.04.27.0001.01

7(X) == Zl /; prime(n) < x < prime(n + 1)

i=1
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13.04.27.0002.01
L]
()= ) 0x= P s k EPAXER A x>0
k=1

13.04.27.0003.01
X
7(X) == ng(k)vng(k)vl /, faCtOI’S(k = {{plv nl}, {pz, nz}, ceey {pg(k)r ng(k)}} /\ pJ P /\ nj eN*
k=1

13.04.27.0004.01

X V(k) J

o Lk=1

13.04.27.0005.01
llogy00]  [x|

== Y ulk) Y pu(m

k=1 n=2

X/ k

! |
L= [ Ader Anen A= S
k=1 k=1

Inequalities

13.04.29.0001.01

X log(4) x
X) <

< 7(X) IX=2
log(x) + 2 log(x)

13.04.29.0002.01
n(2X)<2x(X) /; x=3

13.04.29.0003.01
) <¢n/;neNANn=91

Zeros

13.04.30.0001.01
m(1)=0

Theorems
The prime number theorem

(X) oc

/i (X > 00).
log (X)

History

—Euclid proved that 7(n) - co asn - oo

—L. Euler proved that 7(n) /n —» 0 asn - oo

—P.G. Lgjeune-Dirichlet (1838)

—P. L. Chebychev (1849, 1851)

—J. Hadamard and Ch. Vallée de la Poisson (1896) independently proved the prime number theorem
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