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Notations

Traditional name

Ramanujan tau function

Traditional notation

7(n)

Mathematica StandardForm notation

Ramanuj anTau[n]

Primary definition

13.13.02.0001.01

1 piy+l )
RamanujanTau(n) = Ef e 2N dzine Z An=0ARey) >0
iy-1

Specific values

Values at fixed points

13.13.03.0001.01
7(0)=0

13.13.03.0002.01
(=1

13.13.03.0003.01
7(2)=-24

13.13.03.0004.01
7(3) = 252

13.13.03.0005.01
(4) = —1472

13.13.03.0006.01
7(5) = 4830

13.13.03.0007.01
7(6) = —6048
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13.13.03.0008.01
7(7) = 16744

13.13.03.0009.01
7(8) = 84480

13.13.03.0010.01
7(9) = -113643

13.13.03.0011.01
7(10) = -115920

General characteristics

Domain and analyticity
7(n) isanonanalytical function which is defined for nonnegative integer n.
13.13.04.0001.01
n—tn):.:Z—72
Symmetries and periodicities
Symmetry
No symmetry
Periodicity

No periodicity

Series representations

13.13.06.0001.01
n-1

(n) = n* oy (n) - 242(35 K*—52nk3 + 1802 k) oy (K) o1 (- K) /; n > O
k=1

13.13.06.0002.01

691 65 691 -1
() =—os(M+_—onuM-— E os(K)os(n-k) /;n>0
756 756 3o

13.13.06.0003.01

691 691 91 2764 -1
() = —— 03N+ —o7(N) = — o1 (N) + —— § o3(Kyoz(n-k) /;n>0
1800 900 600 —

Asymptotic series expansions

13.13.06.0004.01
(n) & O(n°) /; (N > o)

Transformations
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Multiple arguments

13.13.16.0001.01
T(nm) = 7(n) 7(m) /; gcd(n, m) = 1

Identities

Functional identities

13.13.17.0001.01

1
[3(Ver1 ) . 9k(k+1) Kk+1)
(n—1) 7(n) = Z (—1)‘(2k+1)[n—1— > )T[n— 2)
k=1

13.13.17.0002.01
n [gJ K n-— k 11k n-2k
T(pj)=k§(—1) (n_ZK)p,- o) " /i eP

13.13.17.0003.01
n+1

(™) = 7(py) 7(p]) - p}* 7(P] ") /s Py eP AN >0
13.13.17.0004.01
t(np) =(p) r(np™Y) - P e(np[2) ineN* Ame Z Am=2Aged(n, pj)=1Ap; P

Summation

Infinite summation

13.13.23.0001.01

0o 24
Z:RamanujanTau(k)zk =7 ) f1d<1
/e

k=0

[ ilog(2

13.13.23.0002.01

ZRamanujanTau(k) X = zn(l - zk)24 /<1

k=1 k=1

13.13.23.0003.01

8
ZRamanujanTau(k) X= Z[Z(—l)k 2k+1) z%k(k”)] /ld<1
k=1 k=0

13.13.23.0004.01

Z RamanujanTau(k) e27:k? = (2%
Py

Representations through equivalent functions

With related functions



http: //functions.wolfram.com

Involving other related functions

13.13.27.0001.01

691
T(2n+1) =
33152

1
rn2n+1)— ——o12n+1)
# 2072

Inequalities

13.13.29.0001.01
() #0/; n>0An< 214928639999

13.13.29.0002.01
[t < o N2 /;n> 0

13.13.29.0003.01

6482
lr(] = (2 %+ x) n°log’(log(n)) /; x = €” + ————— /\ n>0

log’(l0g(3))

History

—S. Ramanujan (1916)

—L.J. Mordell (1917) proved that 7(n) 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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Copyright

This document was downloaded from functions.wolfram.com, a comprehensive online compendium of formulas
involving the special functions of mathematics. For akey 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 aparticular formula, cite functions.wolfram.com followed by the citation number.
e.g.. http://functions.wolfram.com/01.03.03.0001.01

Thisdocument is currently in a preliminary form. If you have comments or suggestions, please email
comments@functions.wolfram.com.
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