
RamanujanTau

Notations

Traditional name

Ramanujan tau function

Traditional notation

ΤHnL
Mathematica StandardForm notation

RamanujanTau@nD

Primary definition
13.13.02.0001.01

RamanujanTauHnL �

1

2
à

ä Γ-1

ä Γ+1

ã-2 Π ä n z ΗHzL24 â z �; n Î Z ì n ³ 0 ì ReHΓL > 0

Specific values

Values at fixed points

13.13.03.0001.01

ΤH0L � 0

13.13.03.0002.01

ΤH1L � 1

13.13.03.0003.01

ΤH2L � -24

13.13.03.0004.01

ΤH3L � 252

13.13.03.0005.01

ΤH4L � -1472

13.13.03.0006.01

ΤH5L � 4830

13.13.03.0007.01

ΤH6L � -6048



13.13.03.0008.01

ΤH7L � -16 744

13.13.03.0009.01

ΤH8L � 84 480

13.13.03.0010.01

ΤH9L � -113 643

13.13.03.0011.01

ΤH10L � -115 920

General characteristics

Domain and analyticity

ΤHnL is a nonanalytical function which is defined for nonnegative integer n.

13.13.04.0001.01

n�ΤHnL � Z�Z

Symmetries and periodicities

Symmetry

No symmetry

Periodicity

No periodicity

Series representations
13.13.06.0001.01

ΤHnL � n4 Σ1HnL - 24 â
k=1

n-1 I35 k4 - 52 n k3 + 18 n2 k2M Σ1HkL Σ1Hn - kL �; n > 0

13.13.06.0002.01

ΤHnL �

691

756
 Σ5HnL +

65

756
 Σ11HnL -

691

3
â
k=1

n-1

Σ5HkL Σ5Hn - kL �; n > 0

13.13.06.0003.01

ΤHnL �

691

1800
 Σ3HnL +

691

900
 Σ7HnL -

91

600
 Σ11HnL +

2764

15
â
k=1

n-1

Σ3HkL Σ7Hn - kL �; n > 0

Asymptotic series expansions

13.13.06.0004.01

ΤHnL µ OIn6M �; Hn ® ¥L
Transformations
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Multiple arguments

13.13.16.0001.01

ΤHn mL � ΤHnL ΤHmL �; gcdHn, mL � 1

Identities

Functional identities

13.13.17.0001.01

Hn - 1L ΤHnL � â
k=1

1

2
8 n+1 -1

H-1Lk-1 H2 k + 1L n - 1 -
9 k Hk + 1L

2
Τ n -

k Hk + 1L
2

13.13.17.0002.01

ΤIp j
nM � â

k=0

f n

2
v H-1Lk n - k

n - 2 k
p j

11 k ΤIp jMn-2 k �; p j Î P

13.13.17.0003.01

ΤIp j
n+1M � ΤIp jM ΤIp j

nM - p j
11 ΤIp j

n-1M �; p j Î P ì n > 0

13.13.17.0004.01

ΤIn p j
mM � ΤIp jM ΤIn p j

m-1M - p j
11 ΤIn p j

m-2M �; n Î N+ ì m Î Z ì m ³ 2 ì gcdIn, p jM � 1 ì p j Î P

Summation

Infinite summation

13.13.23.0001.01

â
k=0

¥

RamanujanTauHkL zk
� Η -

ä logHzL
2 Π

24 �;  z¤ < 1

13.13.23.0002.01

â
k=1

¥

RamanujanTauHkL zk
� zä

k=1

¥ I1 - zkM24 �;  z¤ < 1

13.13.23.0003.01

â
k=1

¥

RamanujanTauHkL zk
� z â

k=0

¥ H-1Lk H2 k + 1L z
1

2
k Hk+1L 8 �;  z¤ < 1

13.13.23.0004.01

â
k=1

¥

RamanujanTauHkL ã2 Π ä k z
� ΗHzL24

Representations through equivalent functions

With related functions
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Involving other related functions

13.13.27.0001.01

ΤH2 n + 1L �

691

33 152
 r24H2 n + 1L -

1

2072
 Σ11H2 n + 1L

Inequalities
13.13.29.0001.01

ΤHnL ¹ 0 �; n > 0 ß n < 214 928 639 999

13.13.29.0002.01 ΤHnL¤ £ ΣkHnL n11�2 �; n > 0

13.13.29.0003.01

 ΤHnL¤ £ I2 Χ2 + ΧM n5 log2HlogHnLL �; Χ � ãý +
6482

log2HlogH3LL í n > 0

History

– S. Ramanujan (1916)

– L.J. Mordell (1917) proved that ΤHnL is a multiplicative function

– Hardy (1927)

– Wilton (1929)

– G.N. Watson (1935)

– Walfisz (1938)

– Bambah and Chowla (1947)

– Sengupta (1948)

– van der Blij (1948)
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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 
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