
FactorInteger

Notations

Traditional name

Prime decomposition

Traditional notation

factorsHnL
Mathematica StandardForm notation

FactorInteger@nD

Primary definition
13.01.02.0001.01

factorsH0L � 880, 1<<
13.01.02.0002.01

factorsHnL � 88p1, n1<, 8p2, n2<, ¼, 8pm, nm<< �; n � ä
k=1

m

pk
nk í pk Î P í nk Î N+ í pk < pk+1 í 1 £ k £ m - 1 í m � Σ0HnL

13.01.02.0003.01

factors HnL � 88-1, 1<, 8p1, n1<, 8p2, n2<, ¼, 8pm, nm<< �;
n � -ä

k=1

m

pk
nk í pk Î P í nk Î N+ í pk < pk+1 í 1 £ k £ m - 1 í m � Σ0HnL

For integer n, the function prime factors factors HnL is the list of the prime factors of the integer n, together with

their exponents.  

Examples: The prime factor of 2 is 2, so factorsH2L � 882, 1<<; the prime factor of 8 is 2 but it is taken with exponent

3, so factorsH8L � 882, 3<<; the prime factors of 6 are 2 and 3, so factorsH6L � 882, 1<, 83, 1<<; the prime factors of -6

are -1, 2 and 3, so factorsH-6L � 88-1, 1<, 82, 1<, 83, 1<<.
Specific values

Specialized values

13.01.03.0001.01

factorsHpnL � 88p, n<< �; p Î P ì n Î N+



13.01.03.0002.01

factorsIp1
n1  p2

n2 M � 88p1, n1<, 8p2, n2<< �; pk Î P ì nk Î N+ ì k Î 81, 2< ì p1 < p2

Values at fixed points

13.01.03.0003.01

factorsH-1L � 88-1, 1<<
13.01.03.0004.01

factorsH0L � 880, 1<<
13.01.03.0005.01

factorsH1L � 8<
13.01.03.0006.01

factorsH2L � 882, 1<<
13.01.03.0007.01

factorsH3L � 883, 1<<
13.01.03.0008.01

factorsH4L � 882, 2<<
13.01.03.0009.01

factorsH5L � 885, 1<<
13.01.03.0010.01

factorsH6L � 882, 1<, 83, 1<<
13.01.03.0011.01

factorsH7L � 887, 1<<
13.01.03.0012.01

factorsH8L � 882, 3<<
13.01.03.0013.01

factorsH9L � 883, 2<<
13.01.03.0014.01

factorsH10L � 882, 1<, 85, 1<<
13.01.03.0015.01

factorsH11L � 8811, 1<<
13.01.03.0016.01

factorsH12L � 882, 2<, 83, 1<<
13.01.03.0017.01

factorsH13L � 8813, 1<<
13.01.03.0018.01

factorsH14L � 882, 1<, 87, 1<<
13.01.03.0019.01

factorsH15L � 883, 1<, 85, 1<<
13.01.03.0020.01

factorsH16L � 882, 4<<
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13.01.03.0021.01

factorsH17L � 8817, 1<<
13.01.03.0022.01

factorsH18L � 882, 1<, 83, 2<<
13.01.03.0023.01

factorsH19L � 8819, 1<<
13.01.03.0024.01

factorsH20L � 882, 2<, 85, 1<<
13.01.03.0025.01

factorsH21L � 883, 1<, 87, 1<<
13.01.03.0026.01

factorsH22L � 882, 1<, 811, 1<<
13.01.03.0027.01

factorsH23L � 8823, 1<<
13.01.03.0028.01

factorsH24L � 882, 3<, 83, 1<<
13.01.03.0029.01

factorsH25L � 885, 2<<
13.01.03.0030.01

factorsH26L � 882, 1<, 813, 1<<
13.01.03.0031.01

factorsH27L � 883, 3<<
13.01.03.0032.01

factorsH28L � 882, 2<, 87, 1<<
13.01.03.0033.01

factorsH29L � 8829, 1<<
13.01.03.0034.01

factorsH30L � 882, 1<, 83, 1<, 85, 1<<
13.01.03.0035.01

factorsH31L � 8831, 1<<
13.01.03.0036.01

factorsH32L � 882, 5<<
13.01.03.0037.01

factorsH33L � 883, 1<, 811, 1<<
13.01.03.0038.01

factorsH34L � 882, 1<, 817, 1<<
13.01.03.0039.01

factorsH35L � 885, 1<, 87, 1<<
13.01.03.0040.01

factorsH36L � 882, 2<, 83, 2<<
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13.01.03.0041.01

factorsH37L � 8837, 1<<
13.01.03.0042.01

factorsH38L � 882, 1<, 819, 1<<
13.01.03.0043.01

factorsH39L � 883, 1<, 813, 1<<
13.01.03.0044.01

factorsH40L � 882, 3<, 85, 1<<
13.01.03.0045.01

factorsH41L � 8841, 1<<
13.01.03.0046.01

factorsH42L � 882, 1<, 83, 1<, 87, 1<<
13.01.03.0047.01

factorsH43L � 8843, 1<<
13.01.03.0048.01

factorsH44L � 882, 2<, 811, 1<<
13.01.03.0049.01

factorsH45L � 883, 2<, 85, 1<<
13.01.03.0050.01

factorsH46L � 882, 1<, 823, 1<<
13.01.03.0051.01

factorsH47L � 8847, 1<<
13.01.03.0052.01

factorsH48L � 882, 4<, 83, 1<<
13.01.03.0053.01

factorsH49L � 887, 2<<
13.01.03.0054.01

factorsH50L � 882, 1<, 85, 2<<
13.01.03.0055.01

factorsH100L � 882, 2<, 85, 2<<
13.01.03.0058.01

factorsH1000L � 882, 3<, 85, 3<<
13.01.03.0059.01

factorsH10 000L � 882, 4<, 85, 4<<
13.01.03.0057.01

factorsH5 + 20 äL � 88-ä, 1<, 81 + 2 ä, 1<, 81 + 4 ä, 1<, 82 + ä, 1<<
13.01.03.0060.01

factorsH-100L � 88-1, 1<, 82, 2<, 85, 2<<
13.01.03.0056.01

factorsH-5!L � 88-1, 1<, 82, 3<, 83, 1<, 85, 1<<
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General characteristics

Domain and analyticity

factorsHnL is a nonanalytical function which is defined only for integer n.

13.01.04.0001.01

n�factorsHnL � N�HN Ä NLm

Symmetries and periodicities

Symmetry

No symmetry

Periodicity

No periodicity

Identities

Functional identities

13.01.17.0001.01

xΩHn mL-ΩHmL � â
dÈgcdHn,mL

x
ΩJ n

d
N H1 - tL WHdL �; x Î R í ΩHkL � r �; k � ä

j=1

r

primeH jLn j í WHkL � â
j=1

r

n j �; k � ä
j=1

r

primeH jLn j

Operations

Limit operation

13.01.25.0001.01

lim
n®¥

1

n
 â
k=1

n

ΩHkL - Hb + logHlogHnLLL � 0 �; ΩHkL � r �; k � ä
j=1

r

primeH jLn j í b � â
k=1

¥

log 1 -
1

primeHkL -
1

primeHkL + ý

13.01.25.0002.01

lim
n®¥

1

n
 â
k=1

n

WHkL - Hc + logHlogHnLLL � 0 �;

WHkL � â
j=1

r

n j �; k � ä
j=1

r

primeH jLn j í c � â
k=1

¥ 1

primeHkL HprimeHkL - 1L + â
k=1

¥

log 1 -
1

primeHkL -
1

primeHkL + ý

Summation

Asymptotic finite summation
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13.01.23.0001.01

â
k=2

n

p1HkL µ
n2

2 logHnL + O
n2

log2HnL �; n � ä
j=1

m

p jHkLn j í p jHkL Î P í n j Î Z í n j > 0 í p jHkL < p j+1HkL í 1 £ j £ m - 1

13.01.23.0002.01

â
k=2

n

pmHkL µ
Π2 n2

12 logHnL + O
n2 logHlogHxLL

log
3

2 HnL �;

n � ä
j=1

m

p jHkLn j í p jHkL Î P í n j Î Z í n j > 0 í p jHkL < p j+1HkL í 1 £ j £ m - 1

13.01.23.0003.01

â
k=2

n p1HkL
pmHkL µ ΠHnL H1 + oHnLL �; n � ä

j=1

m

p jHkLn j í p jHkL Î P í n j Î Z í n j > 0 í p jHkL < p j+1HkL í 1 £ j £ m - 1

13.01.23.0004.01

â
k=2

n 1

pmHkL µ n ã
-K 2 logHnL logHlogHnLL O+OK logHnL logHlogHnLL O �;

n � ä
j=1

m

p jHkLn j í p jHkL Î P í n j Î Z í n j > 0 í p jHkL < p j+1HkL í 1 £ j £ m - 1

Representations through equivalent functions

With related functions

13.01.27.0001.01

factorsHnL � 88p1, n1<, 8p2, n2<, ¼, 8pm, nm<< �; n � ä
k=1

m

pk
nk í pk Î P í nk Î N+ í pk < pk+1 í 1 £ k £ m - 1 í m � Σ0HnL

Theorems

Fundamental theorem of arithmetic

Every possible integer n can be uniquely decomposed into the form

n � ä
k=1

r

pk
nk , pk Î P ì nk Î N+, pk < pk+1.

History

– G. H. Hardy, S. Ramanujan (1917)
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Copyright

This document was downloaded from functions.wolfram.com, a comprehensive online compendium of formulas 

involving the special functions of mathematics. For a key to the notations used here, see 

http://functions.wolfram.com/Notations/.

Please cite this document by referring to the functions.wolfram.com page from which it was downloaded, for 

example: 

http://functions.wolfram.com/Constants/E/

To refer to a particular formula, cite functions.wolfram.com followed by the citation number.

e.g.:  http://functions.wolfram.com/01.03.03.0001.01

This document is currently in a preliminary form. If you have comments or suggestions, please email 

comments@functions.wolfram.com.
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